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PREFACE. 


Ix  my  annual  course  of  Lectures  on  Materia  Medica  and 
Therapeutics,  I have  discussed,  more  or  less  fully,  the  subject  of 
electricity  as  a therapeutical  agent.  It  happened  in  this  way  that 
my  attention  was  called  to  the  need  of  a suitable  text-book.  That 
there  are  excellent  works  on  medical  electricity  is  undeniable  ; 
but  some  of  them  are  too  voluminous,  others  too  scientific,  and  not 
a few  wanting  both  in  fulness  and  in  accuracy.  I have  attempted 
in  the  preparation  of  this  work  to  avoid  these  errors ; to  prepare 
one  so  simple  in  statement,  that  a student  without  previous  acquaint- 
ance with  the  subject  may  readily  master  the  essentials;  so  com- 
plete as  to  embrace  the  whole  subject  of  medical  electricity,  and 
so  condensed  as  to  be  contained  in  a moderate  compass.  I have 
endeavored  to  keep  constantly  in  view,  the  needs  of  the  two 
classes  for  whom  the  work  is  prepared — students  and  practitioners. 
I have  assumed  an  entire  unacquaintance  with  the  elements  of  the 
subject  as  the  point  of  departure — for  I am  addressing  those  who 
have  either  failed  to  acquire  this  preliminary  knowledge,  or  having 
acquired  it,  find  that  after  the  lapse  of  years  it  has  become  misty 
and  confused. 

In  the  account  of  electrical  phenomena,  I have  adhered  to  the 
modes  of  expression  with  which  the  medical  electrical  text-books 
have  made  us  familiar.  The  time  has  not  come,  it  seems  to  me, 
to  adopt  the  terms  and  explanations  now  employed  by  practical 
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electricians  : it  is  a transition  period  in  which  both  the  old  and  the 
new  should  have  a measure  of  recognition.  I have,  accordingly, 
followed  the  usual  course  in  the  account  of  electrical  principles 
and  instruments,  introducing  also  the  new  terms — the  units — by 
which  the  electro-motive  force,  quantity,  capacity,  and  resistance 
are  expressed.  Electricity  as  applied  to  practical  arts — to  lighting, 
heating,  telegraphy,  and  mechanical  work  generally — demands 
different  treatment,  especially  as  respects  the  means  and  methods 
of  exact  measurement,  from  that  required  in  the  presentation  of 
its  medical  uses.  Although  it  is  true  that  exacter  methods  of 
stating  current  strength,  resistances,  etc.,  are  desirable  in  the 
medical  applications  of  electricity,  we  are  not  yet  in  a position  to 
avail  us  of  the  results  achieved  in  the  applied  science,  for  the 
human  body  is  an  altogether  more  uncertain  quantity  than  a cop- 
per wire  of  given  length  and  sectional  area.  Furthermore,  a 
proper  statement  of  the  various  questions  in  the  electrical  science 
of  to-day,  requires  the  use  of  the  higher  algebra  and  the  calculus 
— an  amount  of  mathematical  knowledge  not  universally  possessed 
by  medical  students  and  practitioners.  I have,  however,  entered 
somewhat  into  the  consideration  of  the  polar  method,  especially  as 
developed  by  Erb  and  Brenner,  and  have  described  the  mode  in 
which  the  reactions  are  now  expressed.  An  entirely  novel  subject 
is  the  adaptation  of  the  Toepler-Holtz  electrical  machine,  by  simply 
connecting  the  interior  and  outer  coating  of  the  condensers,  for 
the  production  of  nerve  and  muscle  reactions  just  like  those  of  the 
primary  faradic  current.  I know  of  no  publication  in  which  this 
novel  fact  has  been  stated.1  It  accordingly  opens  up  for  the  first 
time  an  important  field  for  future  investigation  and  research. 

1 As  this  work  is  going  through  the  press,  my  attention  is  called  to  a paper 
by  Dr.  W.  J.  Morton  in  the  New  York  Medical  Record  for  April  9. 


This  book,  then,  must  be  regarded  as  the  exposition  of  electricity 
for  remedial  purposes,  made  by  a medical  practitioner  for  the  use 
of  other  medical  practitioners.  No  claim  is  made  on  the  ground 
of  pure  science.  It  is  believed,  however,  that  the  work  makes  an 
adequate  presentation  of  the  subject,  regarding  electricity  as  a 
remedial  agent — as  one  of  the  means  employed  for  the  treatment 
and  cure  of  disease. 

ROBERTS  BARTHOLOW. 


Philadelphia, 

1509  Walnut  Street,  March,  1881. 
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A TREATISE 


ON 

MEDICAL  ELECTRICITY. 


INTRODUCTION. 

MODES  OF  THE  FORCE. 

Electricity  is  one  of  the  physical  forces — a mode  of 
manifestation  of  energy,  kinetic  and  potential — and  is 
convertible  into  or  is  correlated  with  the  other  modes  of 
force.  It  is  manifested  in  several  forms ; as — 

Magnetism. 

Static  Electricity  : 

Vitreous, 

Resinous. 

Dynamic  Electricity  : 

Galvanism, 

Faradism: 

Electro-magnetism, 

Magneto-electricity. 

Thermo-electricity. 

Medical  electricity  is  the  application  of  the  science  of 
electricity  to  the  requirements  of  medical  practice,  and  is 
concerned  with  all  ot  these  modes  or  manifestations  of 
electrical  energy. 
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To  a correct  appreciation  of  medical  electricity,  some 
knowledge  of  the  fundamental  principles  of  electrical 
science  becomes  necessary,  for,  without  such  knowledge, 
there  can  be  no  adequate  acquaintance  with  the  mechan- 
ism of  the  apparatus  required,  nor  with  the  physical  or 
physiological  results  of  its  application.  The  reader  is 
therefore  urged  to  master  these  preliminary  details,  if  he 
would  acquire  a competent  knowledge  of  the  subject. 

The  various  divisions  of  the  subject  will  be  treated  in 
the  order  given  above. 


PART  I. 


ELECTRO-PHYSICS. 


CHAPTER  I. 

MAGNETISM. 

The  term  “ magnet”  was  originally  applied  to  certain 
iron  ores  possessing  peculiar  properties,  and  which  were 
found  near  the  ancient  city  of  Magnesia,  in  Asia  Minor. 
In  one  respect  this  native  ore  differed  from  all  others : it 
had  the  power  of  attracting  to  itself  other  small  particles 
of  iron.  It  was  subsequently  discovered  that  the  property 
possessed  by  some  natural  iron  ores  could  be  communi- 
cated, under  certain  conditions,  to  other  pieces  of  iron  ; 
whence  the  distinction  into  natural  and  artificial  magnets. 
The  natural  magnet  is  also  called  lode-stone , or,  more 
properly,  lead-stone , because  of  the  power  it  possesses  of 
drawing,  or  leading  to  motion,  certain  substances  subjected 
to  its  influence.  If  a permanent  magnet  be  made  to 
approach  a bar  of  soft  iron,  suspended  at  its  centre  and 
free  to  move,  the  bar  is  attracted  and  moves  toward  either 
end  of  the  magnet.  If  now  a bar-magnet  is  substituted 
for  the  soft  iron,  and  suspended  to  move  freely,  when 
another  permanent  magnet  is  made  to  approach,  it  is 
found  that,  whilst  one  extremity  of  each  is  attracted,  the 
other  extremities  are  not  attracted — are,  on  the  contrary, 
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repelled,  and  they  cannot  be  made  to  approximate  to  each 
other.  Moreover,  we  observe  that  the  suspended  magnet 
left  to  itself  invariably  assumes  a certain  position.  If 
disturbed,  after  a period  of  oscillations,  it  finally  settles  to 
rest  in  the  one  position — one  extremity  pointing  to  the 

north,  the  other  to  the  south.  Fur- 


Fig.  l. 


tlier  investigations  demonstrate  that 


A permanent  magnet. 


the  peculiar  properties  of  the  magnet 
reside  only  in  the  extremities,  and 
that  they  disappear  at  the  centre, 
which  is  hence  known  as  the  neutral 
point  or  magnetic  equator , etc.  These 
extremities  of  the  magnet  are  termed 
poles , and  the  property  exhibited  by 
them  is  called  polarity  (Fig.  1).  That  extremity  of  the 
magnet  which  points  to  the  north  is  called  the  north  pole 
— or  the  marked  extremity,  because  it  always  contains  a 
mark  to  designate  it ; the  other  end  is  called  the  south 
pole.  If  we  bring  the  north  pole  of  one  permanent  mag- 
net into  the  neighborhood  ol  the  south  pole  of  another 
permanent  magnet,  they  immediately  attract  each  other 
and  strongly  adhere,  so  that  some  force  is  required  to 
separate  them.  On  the  other  hand,  if  we  approximate 
the  north  or  the  south  poles  of  the  two  magnets,  they 
manifest  a mutual  repugnance  and  fly  from  each  other. 
Hence  the  law  : Like  poles  repel , unlike  poles  attract. 


Not  all  bodies  are  affected  by  a magnet  in  their  neigh- 
borhood. Some  are  attracted;  others  are  repelled;  the 
former  were  entitled  by  Faraday  magnetic  the  latter 
diamagnetic.  No  substance  is  so  strongly  affected  by  a 
magnet  as  iron.  Below  is  a list  of  the  more  important  ol 
the  two  groups : — 


MAGNETISM. 
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Magnetic. 

Iron, 

Nickel, 

Cobalt, 
Manganese, 
Platinum, 
Osmium, 
Palladium,  etc. 


Diamagnetic. 


Bismuth, 

Antimony, 

Zinc, 

Tin, 

Mercury, 

Lead, 

Silver, 

Copper, 

Gold, 

Arsenic,  etc. 


The  substances  in  the  list  of  magnetic  bodies  are  not 
affected  to  the  same  extent,  yet  they  are  all  attracted  in 
the  same  way.  If  a needle  or  small  iron  bar  is  suspended 
between  the  poles  of  a powerful  permanent  magnet,  so 
made  that  the  north  and  south  poles  are  exactly  opposite 
each  other,  it  assumes  a position  in  a plane  parallel  to  a 
line  drawn  from  one  pole  to  the  other — an  axial  position. 
Whence  we  deduce  the  law : A magnetic  body  suspended 
between  the  poles  of  a magnet  assumes  an  axial  position. 

If  a diamagnetic  substance — a piece  of  bismuth  for 
example — be  suspended  in  the  same  way  between  the 
poles  of  a permanent  magnet,  it  takes  a position  not 
axial,  hut  at  a right  angle  to  axial — an  equatorial  posi- 
tion. Whence  we  deduce  the  law:  A diamagnetic  sub- 
stance suspended  between  the  poles  of  a magnet  assumes 
an  equatorial  position. 

Very  different  results  are  obtained  when  the  body 
suspended  between  the  poles  of  the  magnet  is  at  the  same 
time  immersed  in  a magnetic  liquid  instead  of  air.  This 
point  is  well  illustrated  by  suspending  mica,  a magnetic 
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substance,  in  a solution  of  protochloride  of  iron,  which  is 
more  magnetic.  Under  these  circumstances  the  mica 
will  not  follow  the  same  law  as  when  suspended  free  in 
the  air,  and  will  instead  assume  an  equatorial  position. 
As  the  same  results  follow  the  same  mode  of  treatment 
of  other  magnetic  substances,  we  deduce  the  following- 
law  : A magnetic  substance  suspended  in  a fluid  more 
magnetic  than  itself  will  assume  the  position  of  a diamag- 
netic substance.  It  is  found  that  the  converse  is  true, 
also — whence  the  law : A diamagnetic  substance  suspended 
in  a liquid  more  diamagnetic  than  itself  will  assume  the 
position  of  a magnetic  substance. 

It  has  been  already  pointed  out  that  like  poles  repel 
and  unlike  poles  attract.  The  influence  of  one  magnet 
on  another  is  also  exhibited  before  they  are  actually  in 
contact — even  when  a considerable  space  intervenes — but 
it  is  the  more  powerful  the  nearer  they  approximate  to 
each  other.  This  influence  is  expressed  by  this  law : The 
magnetic  force  is  exerted  inversely  as  the  square  of  the 
distance.  . When  a permanent  magnet  is  made  to  approach 
a bar  of  soft  iron,  the  latter  is  attracted,  because  the  opposite 
pole  is  diverted  to  that  extremity  of  the  iron  nearest  the 
magnet.  In  this  fact,  we  have  an  exhibition  of  the  phe- 
nomena of  induction.  Magnetism  is  a force  existing  in 
the  bodies  capable  of  its  manifestations,  under  ordinary 
circumstances  in  a quiescent  state.  When  the  magnet  is 
brought  near  to  the  bar  of  soft  iron,  the  neutral  magnetic 
condition  of  the  iron  is  disturbed,  and  it  assumes  a polar 
state,  north  polarity  magnetism  accumulating  at  one 
extremity,  and  south  polarity  magnetism  at  the  other. 
When  the  permanent  magnet  is  withdrawn,  these  evi- 
dences of  polarity  cease,  and  the  magnetism  in  the  bar  of 
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soft  iron  resumes  its  neutral  or  unexcited  condition.  By 
the  approach  of  the  north  or  marked  pole  of  the  magnet, 
the  opposite  magnetism  (or  south)  is  induced  at  the  ex- 
tremity of  the  bar  nearest  the  magnet.  Similar  pheno- 
mena occur  in  static  electricity — for  example,  when  the 
excited  electric  approaches  the  suspended  pith-ball.  The 
production  of  two  instantaneous  currents  in  a coil  of  fine 
wire,  about  the  conjunctive  wire  of  the  galvanic  battery  is 
another  example  of  the  principle  of  induction. 

When  a permanent  magnet  is  broken  into  two  pieces 
each  is  found  to  possess  north  and  south  polarity,  and  if 


Fig.  2. 


Forms  of  horseshoe  magnets. 


these  two  pieces  are  broken  into  others,  each  remnant  is 
found  to  he  a complete  magnet.  The  subdivision  may  be 
carried  on  still  further  with  the  same  effect.  This  result 
is  explained  by  supposing  that  each  separate  molecule  of 
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iron,  is  endowed  with  the  two  magnetisms — with  north 
and  south  polarity. 

Magnets  are  made  in  the  form  of  a bar,  or  of  a needle, 
and  of  a horse-shoe,  the  magnetic  property  being  the  same 
in  either  case  (Fig.  2).  In  the  preparation  of  a magnet, 
the  hardest  steel  is  used.  It  ought  to  be  so  hard  as  not 
to  be  attacked  by  a good  file.  Steel  is  employed  for  this 
purpose,  and  the  hardest  steel,  because  it  possesses  in  a 
higher  degree  than  ordinary  iron,  the  coercitive  force — or 
the  power  to  retain  the  magnetic  property  after  it  has 
been  imparted  to  it.  In  the  process  of  magnetizing  a 
steel  bar,  the  single  or  double  touch  may  be  employed. 
By  the  single  touch,  over  that  extremity  which  is  intended 
to  have  north  polarity,  the  south  pole  of  a magnet  is 
rubbed,  beginning  at  the  centre  of  the  bar  and  stroking 
it  outwardly,  and  coming  back  to  the  point  of  starting, 
through  the  air.  The  other  extremity  of  the  steel  bar  is 
treated  in  the  same  way  with  the  north  pole  of  the  mag- 
net. The  double  touch  consists  in  applying  two  magnets, 
at  an  angle  of  15°  to  20°  with  the  bar,  beginning  at  the 
centre  and  stroking  both  extremities  simultaneously. 
Certain  precautions  are  necessary  to  preserve  the  activity 
of  magnets.  The  poles,  both  of  the  straight  and  horse- 
shoe form,  should  be  connected  by  a bar  of  soft  iron. 
Notwithstanding  steel  possesses  in  a high  degree  the  co- 
ercitive force,  the  magnetic  property  may  be  easily  de- 
stroyed. A blow,  scratching  the  surface,  rubbing  with 
any  hard  substance,  especially  heating  the  magnet,  injure 
its  magnetic  power.  It  is  injurious  to  lay  the  magnet  on 
iron. 

When  a magnet  is  suspended  or  balanced  on  a pivot 
and  free  to  move  in  any  direction,  it  assumes,  as  has 
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been  stated,  the  position  of  north  and  south  polarity 
(Fig.  2).  When  a magnetic  body  is  suspended  between 
the  poles  of  a permanent  magnet,  it  assumes  an  axial 
position.  The  earth  is  a great  magnet,  having  its  southern 
pole  in  the  neighborhood  of  the  geographical  north  pole ; 
consequently,  the  north  pole  of  the  magnet  is  attracted 
toward  the  north— unlike  poles  attract.  It  is  this  remark- 
able property,  which  renders  the  needle  of  the  compass  so 
important  to  mariners.  The  dip  and  inclination  of  the 
needle  are  due  to  variations  in  the  position  of  the  mag- 
netic meridian. 


CHAPTER  II. 

STATIC  ELECTRICITY. 

Static , frictional , and  Franldinic  are  the  terms  applied 
to  this  force.  It  is  static,  because  the  electricity  is  re- 
strained in  a condition  of  high  tension ; it  is  frictional, 
because  developed  by  friction  of  certain  substances,  as  glass 
and  resin;  and  it  is  Franldinic,  because  Franklin  demon- 
strated the  identity  of  frictional  with  terrestrial  electricity. 
The  phenomena  of  static  electricity  are  illustrated  by 
simple  means.  If  a glass  rod  is  rubbed  with  a silk  hand- 
kerchief, it  is  found  to  possess  a new  property.  That  por- 
tion of  the  rod  subjected  to  friction,  if  approached  near  a 
pith-ball  suspended  by  a silk  thread,  attracts  it,  and  after 
a short  time  in  contact  with  the  rod  the  ball  is  repelled. 
The  friction  develops  electricity,  the  particles  of  which  are 
self-repcllarit,  since  as  soon  as  the  pith-ball  is  charged  it  is 
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continually  repelled  by  the  glass  rod.  This  is  called 
vitreous  electricity,  because  obtained  by  the  friction  of 
glass.  If  a piece  of  resin  be  rubbed  with  flannel  and 
brought  near  to  the  cnarged  pith -ball,  the  latter  will  be 
at  once  attracted.  After  a time  becoming  charged  with 
electricity  from  the  resin,  the  pith-ball  will  be  repelled, 
and  whenever  approached  by  the  excited  resin  so  long 
as  it  is  charged  by  its  electricity,  repulsion  will  occur. 
We  learn  from  this  experiment  that  there  is  another 
form  of  electricity — the  resinous , and  that  the  par- 
ticles of  this  are  also  self-repellant.  If  we  reverse  this 
experiment,  and  charge  the  pith-ball  first  with  resinous 
electricity,  we  find  that  the  ball  is  presently  repelled,  and 
that  when  in  this  condition,  an  excited  glass  rod  is 
brought  near  it,  the  ball  is  at  once  attracted.  It  is  clear,  0 
therefore,  that  the  two  electricities  attract.  From  these 
observations  we  deduce  the  law : Unlike  electricities  at- 
tract, like  electricities  repel  (Fig.  3). 


According  to  the  theory  of  Dufay,  which  is  now  gene- 
rally held,  there  are  two  electrical  fluids — the  positive  and 
the  negative,  or  vitreous  and  resinous.  These  are  gene- 
rally distributed,  mixed  together,  neutralizing  each  other, 
and  perfectly  quiescent,  when  so  united.  By  certain 
processes — friction,  chemical  action,  motion,  heat,  etc. — a 


Fig.  3. 


Unlike  electricities  attract — like,  repel. 
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separation  of  the  two  electricities  takes  place,  but  there 
must  be  present  just  as  much  of  the  one  as  of  the  other. 
In  rubbing  the  glass  rod,  the  glass  is  excited  positively,  but 
the  silk  is  excited  in  the  same  proportion,  by  negative 
electricity. 

With  regard  to  electrical  action  bodies  are  divided  into 
two  great  groups,  conductors  and  insulators.  They  may 
be  arranged  as  follows: — 


Conductors. 
Metals, 
Charcoal, 
Graphite, 
Acids, 
Water,  etc. 


Insulators. 

Caoutchouc, 

Silk, 

Glass, 

Wax, 
Sulphur, 
Resins, 
Shellac,  etc. 


This  sharp  division  into  two  groups  is  not  always  pos- 
sible. In  some  instances,  conductors  of  the  least  perfect 
kind  become  insulators;  and  poor  insulators  become  tole- 
rable conductors.  The  very  best  conductor  offers  some 
resistance  to  the  passage  of  the  current.  Circumstances 
affect  the  position  of  these  bodies.  Dry  air  is  a non-con- 
ductor, but  if  moisture  is  present  it  becomes  a conductor. 
Glass  is  a non-conductor  in  the  ordinary  state,  but  when 
heated  to  redness,  becomes  a good  conductor.  A conduc- 
tor is  said  to  be  insulated  when  mounted  on  some  non- 
conductor or  insulator.  For  example,  a brass  rod  mounted 
on  glass  or  caoutchouc  is  insulated.  Without  insulators, 
electricity  could  not  be  collected  to  exhibit  the  various 
phenomena  of  which  this  force  is  capable. 

Electricity  is  not  only  transmitted  by  conduction,  but  it 
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operates  through  the  intervening  molecules  of  air,  by  in- 
duction. Thus,  if  an  excited  glass  rod  is  brought  near  to 
the  gold-leaf  electrometer,  the  leaves  diverge.  There  is 
no  conduction ; the  rod  is  not  in  contact  with  the  brass 
knob  of  the  electrometer,  but  the  gold  leaves  separate  as 
soon  as  the  rod  approaches,  so  that  an  influence  of  some 
kind  is  exerted  through  the  air.  When  the  excited  glass 
rod  approaches  suspended  pith-balls,  they  move  towards 
the  rod,  for,  on  that  side  of  the  balls  nearest  the  rod,  the 
opposite  or  resinous  electricity  accumulates,  whilst  the 
vitreous  flows  to  the  other  side.  In  other  words,  the  ex- 
cited glass  rod  induces  the  opposite,  or  negative,  or  vitreous 
electricity  in  the  side  of  the  pith-balls  nearest  it.  As  in 
accordance  with  the  law,  unlike  electricities  attract,  the 
pith-balls  fly  and  attach  themselves  to  the  rod,  until 
charged  with  vitreous  electricity,  when  they  are  repelled. 

Electricity  accumulates  upon  the  surface  of  bodies  and 
not  in  their  interior.  This  fact  is  demonstrated  by  the 
following  experiment:  A solid  sphere  of  brass,  resting  on 
a glass  stand,  is  covered  by  two  accurately  fitting  hemi- 
spheres of  brass.  Putting  these  hemispheres  in  position 
on  the  globe,  they  are  charged  with  electricity.  On  re- 
moving the  hemispheres  they  are  found  to  contain  the 
whole  charge,  whilst  the  globe  itself  presents  no  evidence 
of  the  presence  of  electricity,  showing  that  the  electricity 
only  diffuses  itself  on  the  surface.  The  form  of  the  body 
receiving  a charge  greatly  influences  the  distribution  of 
the  electricity.  If  a sphere  be  charged  with  positive  elec- 
tricity, and  then  be  made  to  approach  another  sphere  not 
charged,  the  neutral  electricity  of  the  latter  is  decomposed, 
negative  electricity  accumulates  on  the  side  nearest  the 
excited  sphere,  and  positive  on  the  other  side  (Fig.  4).  If, 
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instead  of  a sphere,  a cylinder  be  charged,  and  brought 
near  an  unexcited  cylinder,  the  electricity  accumulates  at 
the  extremities,  and  the  phenomena  of  polarity  are  ex- 
hibited. 


Fig.  4. 
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Electrical  induction. 


Certain  substances  without  having  the  power  to  conduct 
electricity  allow  it  to  pass  through  them — in  other  words, 


Fig.  5. 


A plate-glass  electrical  machine. 


they  arc  transparent  to  electricity,  as  glass  is  to  light. 
Such  substances  are  said  to  be  dialectric.  If  electricity  be 


30 


ELECTRO-PHYSICS. 


excited  on  one  side  of  a plate  of  glass,  the  other  side  will 
exhibit  electrical  phenomena. 

To  obtain  a large  quantity  of  electricity,  other  means 
than  friction  of  glass  rods  or  sticks  of  resin  becomes 
necessary.  Two  kinds  of  electrical  machines  are  used — 
the  cylinder  and  plate  glass  (Fig.  5).  The  glass  is  sub- 
jected to  friction  by  rubbers,  and  the  electricity  is  collected 
by  brass  points  and  conveyed  to  a reservoir — the  prime 
conductor  (Fig.  6).  The  rubber  becomes  negatively  and 


the  glass  positively  electrified.  For  the  purpose  of  storing 
up  the  electricity,  a Leyden  jar  is  employed — so  named 
from  the  city  where  it  was  first  made.  This  jar  is  coated 
with  zinc-foil,  both  inside  and  outside,  up  to  within  one- 
fourth  of  its  height  (Fig.  7).  As  the  glass  is  a dialectric, 
whilst  the  interior  receives  positive  electricity  from  the 
prime  conductor,  the  exterior  becomes  charged  with  nega- 


Fig.  6. 


A cylinder  electrical  machine. 
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A Leyden  jar.  A battery  of  Leyden  jars. 

be  stored  up  (Fig.  8).  In  forming  a battery  of  Leyden 
jars  the  exteriors  of  the  jars  communicate  with  each  other 
and  with  the  earth,  whilst  the  interior  of  each,  also,  com- 
municates through  the  metallic  rod  and  knob  with  each 
other,  and  with  the  prime  conductor  of  an  electrical 
machine.  The  electricity  received  by  a Leyden  jar  is 
condensed  in  contact  with  the  tinfoil,  and  is  in  a state  of 
high  tension.  Discharge  is  affected  with  a loud  report, 
when  the  interior  and  exterior  are  brought  into  communi- 
cation by  means  of  a discharging  rod — a curved  brass  rod 
terminating  in  knobs  and  provided  with  insulated  handles. 
A more  or  less  vivid  spark  accompanies  the  discharge, 
made  up  of  minute  particles  of  brass  and  the  air  in  an 
incandescent  state. 


tive.  By  connecting  a number  of  these  jars  a battery 
is  made  in  which  a very  large  quantity  of  electricity  may 


Fig.  7. 


Fig.  8. 
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CHAPTER  III. 

DYNAMICAL  ELECTRICITY. 

The  original  observation  of  Galvani,  which  led  to  the 
discovery  of  galvanism,  may  he  readily  repeated  as  follows: 
A frog  is  rendered  insensible  by  a blow  on  the  head,  and 
is  then  divided  through  the  middle  of  the  body  with  a pair 
of  stont  shears.  As  quickly  as  possible,  the  intestines  are 
removed,  the  skin  stripped  off,  and  the  lumbar  nerves 
dissected  out.  The  preparation  thus  made  is  laid  on  a 
glass  plate,  and  under  the  nerves  is  placed  a strip  of  zinc. 
Now,  on  touching  the  lumbar  nerves  and  the  zinc  with  a 
copper  wire,  brisk  contractions  of  the  thigh  muscles  imme- 
diately ensue.  This  demonstration  was  made  by  Galvani 
in  1790,  and  from  it  has  proceeded  the  whole  science  of 
galvanism.  As  Volta  was,  next  to  Galvani,  the  most 
important  of  the  early  investigators,  his  name  is  also  right- 
fully honored  by  denominating  this  force  Voltaic  electricity. 

The  simplest  mode  of  exhibiting  the  phenomena  of  gal- 
vanism, is  to  plunge  the  dissimilar  metals — copper  and 
zinc — into  diluted  sulphuric  acid.  This  constitutes  a gal- 
vanic combination , or  couplet , or  element.  When  ordi- 
nary commercial  zinc  is  put  into  the  acid,  chemical  action 
at  once  begins;  the  acid  acts  on  the  metal  with  great 
energy,  and  in  a short  time  effects  its  solution.  But  the 
galvanic  activity  is  by  no  means  equal  to  the  chemical. 
Owing  to  the  impurities  in  commercial  zinc,  each  strip 
immersed  in  the  acid  may  be  supposed  to  consist  in  a great 
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number  of  minute  galvanic  combinations,  between  which 
complete  circuits  are  formed.  Hence,  whilst  the  action  is 
violent,  no  “ current”  proper  is  produced.  This  serious 
objection  to  the  use  of  commercial  zinc  in  galvanic  com- 
binations, has  been  entirely  obviated  by  a fortunate  dis- 
covery. It  has  been  found  that,  if  ordinary  commercial 
zinc  is  amalgamated,  it  is  no  longer  acted  on  by  the  acid 
except  when  the  circuit  is  complete,  and  the  secondary 
currents,  between  the  impurities  in  the  zinc  and  the  par- 
ticles of  zinc,  are  entirely  prevented.  The  process  of 
amalgamation  consists  in  immersing  the  zinc  in  diluted 
sulphuric  acid,  and  then  rubbing  the  clean  surface  with 
some  mercury.  Immediately  the  zinc  assumes  a silvery 
brightness,  and  its  surface  becomes  homogeneous. 

To  develop  a galvanic  current,  there  must  be  dissimilar 
metals.  Galvani  supposed  that  the  contact  of  dissimilar 
metals  was  alone  necessary,  but  it  was  soon  discovered 
that  one  of  the  metals  must  be  acted  on.  That  dis- 
similar metals  are  essential,  is  undoubted,  for  if  two  plates 
of  zinc,  or  two  plates  of  copper  are  employed,  there  is  no 
result — no  current  is  produced.  One  of  the  plates  must 
be  acted  on,  and  becomes  the  generating  plate,  whilst  the 
other  is  the  conducting  plate.  To  complete  the  circuit 
the  plates  are  brought  into  contact,  or  are  connected  by  a 
wire  of  varying  length,  the  conjunctive  wire  (Fig.  9).  If 
the  amalgamated  zinc  and  the  copper  plate  are  placed  in 
the  exciting  fluid — diluted  sulphuric  acid — and  are  not 
connected,  no  effect  is  observed,  but  as  soon  as  the  circuit 
is  completed  by  bringing  the  metals  into  contact,  or  by 
attaching  a conjunctive  wire,  a very  decided  disturbance  is 
manifested ; bubbles  of  hydrogen  gas  arise  from  the  de- 
composition of  the  water,  sulphate  of  zinc  is  produced  and 
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dissolves  in  the  diluted  acid,  and  a galvanic  current  passes. 
When  the  circuit  is  broken  at  any  point,  action  at  once 
ceases. 


Fi 


9. 


Galvanic  couplets  and  conjunctive  wire. 


During  the  passage  of  the  current,  the  conjunctive  wire 
acquires  new  properties,  and  is  changed  from  its  ordinary 
condition.  Its  temperature  rises,  and,  if  a magnetic  needle 
is  brought  into  its  neighborhood,  the  needle  is  deflected 
(Fig.  10).  It  is  found,  further,  that  the  de- 
flection of  the  needle  follows  a definite  law. 
If  the  conjunctive  wire  be  placed  in  the 
magnetic  meridian,  the  zinc  end  toward 
the  north,  and  the  needle  is  then  put  above 
the  wire,  the  marked  end  (north)  will  de- 
viate eastward;  if  put  below  the  wire  it  will 
deviate  westward.  Obviously,  the  direc- 
tion which  the  needle  takes  is  determined 
by  the  course  of  the  current.  Not  only  is 
the  direction  of  the  current  indicated  by 
the  needle,  but  the  strength  of  the  current  may,  also, 
within  certain  limits  be  measured  by  the  extent  of  devia- 
tions. The  magnetic  needle,  thus  becomes  a galvano- 
meter. To  render  its  indications  more  certain  and  pre- 


Fig.  10. 


Action  of  the 
current  in  the 
conjunctive  wire 
on  the  needle. 
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cise,  some  modification  of  the  needle  becomes  necessary. 
By  employing  two  needles  of  the  same  strength,  suspended 
one  above  the  other,  and  having  their  poles  opposed,  the 
directive  force  of  the  earth’s  magnetism  is  overcome,  and 
the  combination  hence  is  exceedingly  susceptible  to  gal- 
vanic influence.  Such  a combination  is  known  as  astatic 
(Fig.  11).  If  around  the  needle  there  are  many  turns  of 
fine  wire,  carefully  insulated,  and  arranged  for  communi- 


Fig.  11.  Fig.  12.  Fig.  13. 


Simple  galvanometer.  Astatic  galvanometer.  Another  form  of  the  same. 


cation  with  the  terminals  of  the  battery,  the  whole  con- 
stitutes a galvanometer  of  much  delicacy  (Fig.  12). 

It  has  already  been  demonstrated  that,  for  the  production 
of  a galvanic  current,  two  things  are  essential — chemical 
action,  and  on  one  of  two  dissimilar  metals.  The  current 
originates  at  the  point  where  the  chemical  action  is  taking 
place ; hence  in  the  combination  of  zinc  and  copper  the  zinc 
plate  is  the  germinating  plate.  From  this,  then,  the  current 
sets  out.  (Fig.  9.)  In  speaking  of  the  current,  it  should  be 
understood  that  there  are  positive  and  negative  currents, 
as  there  is  a positive  and  a negative  electricity,  and  a north 
and  south  polarity  of  magnetism.  By  common  consent, 
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the  negative  is  disregarded  to  avoid  confusion,  and  hence 
in  saying  “ the  current,”  the  positive  is  alone  intended. 
The  direction  of  the  current  is  in  the  liquid  from  the 
generating  plate  to  the  conducting  plate — from  the  zinc 
to  the  copper.  That  the  current  shall  pass  from  one  plate 
to  the  other,  it  is  necessary  that  the  intervening  molecules 
of  fluid  shall  be  polarized.  At  the  .surface,  where  the 
chemical  action  is  going  on,  the  galvanism  is  positive,  and 
consequently  the  adjacent  molecnle  is,  on  the  side  nearest 
the  plate,  electrified  negatively.  As  each  molecule  is  in  turn 
thus  affected,  it  is  obvious,  that  the  conducting  plate  will 
be  finally  reached  and  that  it  will  be  electrified  negatively. 
When  two  zinc  plates,  instead  of  a zinc  and  a copper  plate, 
are  inserted  in  the  exciting  fluid,  this  polarization  of  the 
molecules  cannot  take  place,  for,  the  action  beginning  at  the 
surface  of  each  plate,  one  just  counterbalances  the  other, 
and  no  current  passes.  From  the  conducting  plate  the 
current  passes  to  the  conjunctive  wire,  thence  to  the  germi- 
nating plate,  thus  completing  the  circuit.  Whilst,  within 
the  battery  the  current  passes  from  the  zinc  to  the  copper 
element,  outside  it  passes  from  the  copper  to  the  zinc,  so 
that,  although  the  surface  of  the  zinc  is  positive,  the 
copper  element  outside  becomes  the  positive  pole,  and  the 
zinc  the  negative  pole. 

The  volume  of  the  current  is  proportioned  to  the 
chemical  activity.  The  extent  of  the  chemical  action  is 
determined  by  the  area  of  the  surface  exposed  to  the 
action  of  the  exciting  fluid.  The  direction  of  the  current 
is,  as  we  have  seen,  determined  by  the  point  or  surface  at 
which  the  chemical  action  takes  place.  That  chemical 
action  is  the  source  of  the  current  is  proved  by  an  appli- 
cation of  the  laws  of  electrolysis:  A piece  of  bibulous 
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paper,  containing  starch  and  iodide  of  potassium  solution, 
is  placed  on  the  zinc  plate,  and  communicating  with  it  is 
the  other  element  of  platinum.  The  exciting  liquid  is 
diluted  nitric  acid.  As  soon  as  the  current  passes,  the 
iodide  of  potassium  is  decomposed — a tact  at  once  an- 
nounced by  the  appearance  of  the  blue  iodide  of  starch. 
If  we  arrange  the  elements  in  the  same  way,  hut  without 
the  nitric  acid  solution,  no  chemical  action  takes  place, 
and  lienee  there  is  no  formation  of  the  iodide  of  starch. 
Chemical  action  is,  therefore,  the  source  of  the  galvanic 
action. 

The  current  in  passing  from  the  point  of  origin  on  its 
circuit  encounters  resistance,  both  within  and  without  the 
battery  or  cells.  The  exciting  fluid  offers  more  or  less 
resistance  which  is  therefore  internal , and  the  conjunctive 
wire  is  also  an  obstacle,  and  may  be  called  external  resist- 
ance. In  the  battery  the  resistance  is  directly  as  the  dis- 
tance between  the  plates,  and  inversely  as  the  surface  acted 
on.  In  the  conjunctive  wire  the  resistance  is  directly  as 
its  length,  and  inversely  as  its  sectional  area.  The  con- 
ductivity of  the  conjunctive  wire  is  therefore  the  better, 
the  less  length  it  has  and  the  greater  its  size.  The  quan- 
tity of  the  current  is  determined  by  the  amount  of  chemi- 
cal action,  less  the  resistance.  By  intensity  of  a current 
is  meant  its  power  of  overcoming  resistance.  The  quan- 
tity may  be  great  and  the  intensity  small,  or  the  intensity 
may  be  high  whilst  there  is  little  quantity.  A battery  of 
cups  may  be  combined  for  quantity,  or  arranged  singly 
for  intensity.  For  example,  by  joining  all  the  generating 
plates  and  all  the  conducting  plates  of  a battery  of  twenty 
cups,  a very  large  area  is  exposed  to  chemical  action,  and 
hence  the  quantity  of  galvanism  is  large,  because  the 
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internal  resistance  is  inversely  as  the  surface  of  the  plates 
acted  on.  By  connecting-  the  elements  alternately,  the 
positive  of  one  cup  with  the  negative  of  the  next,  there  is 
produced  the  quantity  of  only  one  of  the  cells,  whilst  the 
intensity  is  great.  The  amount  of  surface  of  the  plates 
determines  the  quantity ; the  number  in  the  combination 
the  intensity.  The  electro-motive  force  of  any  battery  is 
ascertained  by  the  law  of  Ohm : “ The  electro-motive  force 
is  equal  to  the  current , multiplied  l>y  the  resistance .” 

Or,  it  may  be  stated,  the  strength  of  the  current  equals 
the  electro-motive  force,  divided  by  the  resistance : — 


Let  C represent  the  strength  of  the  current ; E the  electro- 
motive force ; and  It  the  resistance  within  and  without 
the  battery. 

To  express  the  electro-magnetic  measures  of  capacity, 
various  terms  are  now  used.  The  practical  unit  of  quan- 
tity is  designated  the  Weber;  that  of  the  electro-motive 
force  the  Volt ; and  that  of  capacity  the  Microfarad.  One 
Farad  is  equivalent  to  one  million  of  Microfarads.  The 
unit  of  resistance  is  called  the  Ohm , after  the  discoverer  of 
the  law  of  electrical  resistance.  A second  is  the  unit  of 
time.  The  Weber  is  the  quantity  conveyed  in  one  second 
by  a current  due  to  an  electro-motive  force  of  one  Volt 
working  through  a resistance  of  one  Ohm.  A current  of 
one  Weber  each  second  is  the  practical  unit  of  current, 
and  is  due  to  an  electro-motive  force  of  one  Volt  working 
through  a resistance  of  one  Ohm.  The  Farad  is  the 
capacity  of  a condenser  which  holds  one  Weber  at  a 
potential  of  one  Volt.  A condenser  of  one  Microfarad 
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capacity  would  contain  about  300  circular  sheets  ol  tin 
foil  separated  by  mica  plates,  and  would  be  contained  in 
a box  3}  inches  deep  and  6|  inches  diameter.1 

Tire  current  produced  is  discharged  by  conduction , by 
disruption , and  by  convection.  When  the  current  passes 
through  the  conjunctive  wire,  the  temperature  of  the  wire 
is  raised.  The  discharge  by  conduction  is  utilized  in 
medical  and  surgical  practice  for  caustic  purposes.  Plati- 
num wire,  which  conducts  imperfectly,  is  chiefly  used.  A 
large  volume  of  galvanic  electricity  being  condensed  in  its 
passage  through  the  wire,  there  is  developed  intense  heat, 
and  the  wire  soon  passes  to  red,  to  white  heat,  and  can  be 
even  volatilized.  This  subject  will,  however,  be  further 
discussed.  The  discharge  by  disruption  is  utilized  in  the 
construction  of  illuminating  apparatus.  An  illustration 
of  the  principle  is  afforded  in  those  electric  lights  com- 
posed of  carbon  electrodes.  The  carbon  points  are  brought 
near  each  other,  but  are  not  in  contact.  The  light  of  the 
disruption  is  due  to  incandescence  of  fine  particles  of  car- 
bon chiefly,  and  to  a much  less  extent  of  the  atmosphere. 

Electrolysis  is  an  application  of  the  galvanic  discharge 
by  convection.  When  the  electrodes  of  a battery  are 
placed  in  acidulated  water,  the  molecules  of  the  water  are 
separated,  hydrogen  appearing  at  one  pole,  oxygen  at  the 
other.  Under  these  circumstances,  the  water  becomes  an 
electrolyte , i.  e.,  a substance  capable  of  electrolytic  decom- 
position, and  the  process  is  termed  electrolysis.  Not  all 
substances  can  be  subjected  to  electrolytic  decomposition. 
No  element  can  be  an  electrolyte,  because  it  cannot  be 


1 Gordon,  Treatise  on  Electricty  and  Magnetism,  New  York,  1880, 
p.  243. 
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further  subdivided.  An  electrolyte  must  be  a compound 
substance,  and  one  having-  north  or  south  polarity  affini- 
ties. Certain  terms  proposed  by  Faraday,  and  now  gene- 
rally used,  must  be  understood  in  this  connection.  Anode 
and  cathode  signify  the  positive  and  the  negative  electrode, 
respectively,  and  are  derived  from  ava,  up , and  6<5o$,  a 
way,  as  the  sun  rises,  and  xara,  down , and  ohog,  a way. 
In  the  process  of  electrolytic  decomposition,  certain  sub- 
stances always  appear  at  the  anode  or  positive  pole,  and 
are,  hence,  called  anions . There  are  other  substances 
which,  just  as  invariably,  appear  at  the  cathode  ox  negative 
pole,  and  are,  hence,  called  cations.  As  like  electricities 
repel,  and  unlike  electricities  attract,  it  follows  that  those 
substances  appearing  at  the  cathode  are  electro-positive , 
whilst  those  appearing  at  the  anode  are  electro-negative. 
The  battery  itself  presents  an  example  of  electrolysis.  The 
acidulated  water  is  an  electrolyte,  and  is  decomposed,  the 
electro-positive  hydrogen  appearing  at  the  negative  plate, 
and  the  electro-negative  oxygen  appearing  at  the  positive, 
where  it  unites  with  the  zinc.  The  decomposition  in  the 
battery  evolves  sufficient  force,  if  it  could  all  be  applied 
without  loss,  to  effect  precisely  the  same  in  an  electrolytic 
fluid  without  the  battery. 
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CHAPTER  IV. 

FORMS  OF  GALVANIC  COMBINATIONS. 

The  simplest  form  of  a galvanic  battery  is  that  to  which 
reference  has  been  so  frequently  made — a cup  containing 
a zinc  generating  plate,  a copper  conducting  plate,  and 
an  acidulated  fluid  electrolyte  (Fig.  14).  Whilst  the  zinc 


Fig.  14. 


Single  fluid,  zinc  and  copper  elements — trough  Battery. 


plate  is  acted  on  and  dissolved,  the  electrolyte  itself  is  de- 
composed into  its  elements,  hydrogen  appearing  at  the 
negative  pole.  In  the  more  complete  batteries,  two  fluids 
are  employed,  the  object  being  to  prevent  polarization  of 
hydrogen  and  of  other  products  of  the  electrolytic  decom- 
position. Single  fluid  batteries  are  more  readily  portable, 
and  are  therefore  much  used,  notwithstanding  their  ob- 
vious deficiencies. 
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Fig.  15. 


Smee  combina- 
tion. A.  Exciting 
fluid.  S.  Silver 
plate,  platinized. 
Z.  zincs. 


One  of  the  best  known  single  fluid  combinations  is  that 
of  Smee  (Fig.  15).  The  elements  consist  of  zinc  and 
platinum,  which  are  so  widely  separated 
in  respect  to  their  position  in  the  series  of 
electro-positive  and  electro-negative  bodies, 
that  they  are  well  fltted  for  combination. 
It  has  been  found  that  a silver  plate,  coated 
with  platinum  black,  is  quite  as  effective 
in  the  combination  as  platinum  itself,  and 
is  much  less  expensive.  In  this  battery 
the  exciting  fluid  is  diluted  sulphuric  acid, 
and  the  chemical  action  consists  in  the 
decomposition  of  water,  hydrogen  appear- 
ing at  the  platinum,  which  is  the  electro- 
negative element  within  the  battery,  and 
in  the  formation  of  the  sulphate  of  zinc, 
which  is  dissolved  in  the  diluted  acid.  In 
this  combination,  the  action  is  prompt,  and  the  force  of 
the  current  soon  rises  to  the  maximum,  but,  unfortunately, 
it  is  not  constant,  for  whilst  the  maximum  is  quickly  at- 
tained, the  strength  soon  drops,  and  presently  falls  to  zero. 
This  extreme  fluctuation  in  the  strength  of  the  current  is 
due  to  the  rapid  chemical  action,  to  the  formation  of  sul- 
phate of  zinc,  which  stops  the  action  on  the  zinc,  and  to 
the  accumulation  of  hydrogen  on  the  platinized  silver. 
The  great  fluctuations  in  the  strength  of  the  current  from 
the  Smee  battery,  and  the  care  necessary  to  keep  it  in 
order  are  serious  objections  to  its  use  for  medical  purposes. 

Probably,  the  best  form  of  single  fluid  battery  is  the 
cell  of  Grenet  (Fig.  16).  Zinc  and  carbon  are  the  ele- 
ments, and  the  exciting  fluid  is  an  acid  solution  of  bichro- 
mate of  potassium.  The  chemical  action  is  similar  to  that 
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of  the  Smee,  hut  in  this  the  hydrogen  is  appropriated  so 
that  it  does  not  accumulate  on  the  carbon  plate.  The 
Grenet  cell,  further,  has  an  arrangement  for  lifting  the 
zinc  out  of  the  fluid,  when  not  in  use  (Fig.  17).  Although 


Grenet  cell.  Another  form  of  Grenet’s  cell. 


more  constant  than  the  Smee,  there  are  the  same  objec- 
tions to  it,  as  a constant  battery : the  current  rapidly  at- 
tains the  maximum,  and  then  falls  to  zero.  In  the  Stohrer 
batteries,  the  same  form  of  elements  and  the  same  exciting 
fluid  are  employed.  The  Stohrer  constant  battery  has  an 
arrangement  by  which  the  elements  can  be  raised  out  of, 
or  lowered  into  the  fluid.  For  the  portable  battery,  Stoh- 
rer’s  combination  may  be  regarded  as  the  best,  except 
the  Laclanche,  but  it  does  not  compare  with  some  other 
cells  for  the  construction  of  a permanent  battery  (Fig.  18). 

A battery  to  be  constant  must  contain  two  fluids.  In 
those  of  two  fluids,  the  polarization  of  the  hydrogen,  and 
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of  other  products  of  electrolytic  decomposition,  is  sought 
to  be  prevented  by  certain  chemical  reactions  and  by 
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mechanical  means.  One  of  the  most  powerful  of  these 
is  Grove’s  “nitric  acid  battery.”  The  elements  are  of 
zinc  and  platinum.  The  zinc  element  is  acted  on  by 
diluted  sulphuric  acid,  and  the  conducting  element— the 
platinum — is  suspended  in  nitric  acid  contained  in  a 
porous  cup  (Fig.  19).  By  this  arrangement,  polarization 
of  the  hydrogen  is  prevented  by  its  entering  into  combi- 
nation with  a portion  of  the  oxygen  of  the  nitric  acid,, 
reducing  it  to  hypo-nitrous,  the  fumes  of  which  are  given 
off  when  the  battery  is  in  action.  The  porous  cup  acts 
mechanically  as  a diaphragm  to  prevent  the  deposit  of 
zinc  on  the  platinum,  which,  in  this  arrangement,  is  kept 
clean  and  bright,  and  therefore  in  the  best  condition  to 
conduct  the  current  (Fig.  20).  In  the  combination 
known  as  the  Bunsen,  the  arrangement  of  the  elements 


Fig.  19. 


Fig.  20. 


Grove’s  element. 


Grove’s  battery. 


is  the  same  as  in  the  Grove,  except  that  the  negative 
plate  is  carbon  instead  of  platinum.  The  price  of  such  a 
combination  is  much  less  than  the  Grove,  but  the  carbon 
does  not  long  retain  its  properties,  and  must  be  frequently 
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well  washed  and  baked  over.1  When  the  carbons  are 
fresh,  the  action  of  this  battery  is  very  powerful,  somewhat 
more  powerful  than  the  Grove,  but  it  is  not  so  constant 
as  the  latter.  Owing  to  the  fumes  given  off  by  them, 
and  the  expense  and  trouble  of  their  manipulation,  these 
two  forms  of  constant  battery  of  two  fluids  are  not  adapted 
to  medical  uses.  Probably  the  best  of  the  two  fluid  bat- 
teries, as  it  was  the  first  invented,  is  Daniell’s.  The 
elements  are  of  zinc  and  copper,  separated  by  a porcelain 
or  baked-clay  diaphragm.  The  zinc  is  immersed  in  di- 
luted sulphuric  acid,  and  the  copper  in  a saturated  solu- 
tion of  sulphate  of  copper.  Sulphate  of  zinc  is  formed, 
the  sulphate  of  copper  is  decomposed,  the  copper  is  de- 
posited on  the  copper,  and  the  sulphuric  acid  diffuses 
through  and  reinforces  the  acid  attacking  the  zinc.  The 
hydrogen  is  here  utilized  in  the  decomposition  of  the 
sulphate  of  copper  solution.  To  render  the  action  con- 
stant, crystals  of  sulphate  of  copper  are  kept  in  a basket 
suspended  in  the  copper  solution,  thus  maintaining  the 
copper  solution  at  the  point  of  saturation. 

The  Daniell  combination  is  of  especial  medical  interest, 
because,  as  modified  by  Siemens  and  Halske,  under  the 
direction  of  the  celebrated  Eemak,  it  has  been,  and  con- 
tinues to  be,  the  favorite  combination  for  medical  purposes 
on  the  continent  of  Europe  and  with  many  in  this  country. 
In  the  modified  Daniell  cup,  the  copper  element  is  in  the 
form  of  a rosette,  and  is  surrounded  by  a saturated  solution 

1 The  carbon  for  battery  purposes  is  gas  carbon.  It  is  mixed  with 
treacle,  put  into  suitable  moulds,  and  baked  in  an  oven.  W hen  its 
properties  are  impaired,  they  may  be  almost  entirely  restored  by  wash- 
ing the  carbon  thoroughly  and  subjecting  it  again  to  the  heat  ot  the 


oven. 
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Fig.  21. 


of  the  sulphate  of  copper,  which  is  maintained  at  the  point 
of  saturation  by  a number  of  crystals.  Over  the  copper 
element  is  placed  a cup-shaped,  inverted,  porous  diaphragm, 
and  around  this  is  placed  a quantity  of  paper  pulp,  or  soft 
papier-mache , which  supports  the  zinc  element.  Around 
the  zinc  and  covering  it  is  water  only.  The  sulphate  of 
copper  is  decomposed,  copper  is  de- 
posited on  the  copper  rosette,  and  the 
sulphuric  acid  diffused  through  to 
attack  the  zinc  (Fig.  21).  This  form 
of  battery  requires  but  little  atten- 
tion. Water  is  needed  every  few 
days  to  supply  the  loss  by  evapora- 
tion, and  some  crystals  of  copper 
sulphate  must  be  dropped  into  the 
copper  solution  occasionally.  The 
action  of  this  battery  is  remarkably 
constant,  and  it  will  continue  so  for 
months,  requiring  no  further  atten- 
tion than  adding  a little  water.  The  action  on  the  zinc 
is  slight,  and  the  resistance  within  the  battery  is  small,  so 
that  the  force  produced  is  to  a large  extent  utilized.  After 
the  first  expense  of  construction,  there  is  but  little  required 
to  keep  it  in  good  working  order.  For  the  purpose  of  a 
permanent  battery  it  is,  in  the  author’s  experience,  the 
best.  After  many  trials  and  failures,  I have  finally 
adopted  this  form,  and  have  a battery  of  100  elements 
permanently  arranged  in  my  office.  Sixty  of  these  have 
now  been  running  eight  years,  and  the  zincs,  although 
much  worn,  are  still  nearly  all  serviceable.  The  cup 
should  have  a capacity  not  less  than  two  quarts,  and  the 
zincs  should  be  about  three  inches  in  height,  an  inch  in 


Siemens  and  Halske’s 
modification  of  the  Dan- 
iell  element,  as  made  for 
Rem  alt. 
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thickness,  and  twelve  inches  in  circumference,  less  a space 
of  two  inches,  so  that  they  can  be  removed  without  dis- 
turbing the  connections  of  the  copper  element.  Another 
modification  of  the  Daniell  cup,  now  much  employed  for 
telegraphy,  is  “ Hill’s  gravity  battery”  (Fig.  22).  In  this 


Hill’s  gravity  element. 


arrangement  the  copper  element  consists  of  a large  copper 
plate  which  rests  on  the  bottom  of  the  cup,  and  the  zinc 
element,  also  a broad  disk  having  a large  orifice  in  the 
centre,  is  suspended  by  a hanger  from  the  side  of  the  cup, 
reaching  down  about  midway.  The  copper  element  is 
surrounded  by  a saturated  solution  of  sulphate  of  copper, 
and  the  zinc  element  by  a solution  of  sulphate  - of  zinc. 
They  are  kept  apart  by  the  difference  in  specific  gravity. 
The  copper  solution  is  kept  saturated  by  dropping  crystals 
of  the  sulphate  through  the  fluid  and  through  the  opening 
in  the  zinc  element.  The  cells  must  not  be  agitated,  lest 
diffusion  take  place,  and  the  surface  of  the  zinc  solution 
should  be  covered  with  a layer  of  paraffin  to  prevent 
evaporation.  This  form  of  cup  is  found  to  answer  very 
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well  for  medical  purposes,  and  is  especially  praised  by 
Hammond. 

The  element  of  Leclanch4,  which  is  patented,  is  largely 
used  in  this  country  by  the  district  and  house  telegraph, 
burglar-alarm,  etc.  It  is  much  praised  by  some  French 
electricians,  and  by  Poore,  who  regards  it  superior  to  all 
other  forms  of  galvanic  combination.  As  it  is  patented, 
it  can  be  repaired  only  by  the  agents  of  the  owners.  The 
elements  are  composed  of  zinc  and  gas  carbon,  the  latter 
placed  in  a porous  cell  and  sur- 
rounded with  native  peroxide  of 
manganese,  mixed  with  coarsely- 
powdered  carbon.  The  porous  cell 
with  its  contents  is  placed  in  a glass 
vessel  of  quadrangular  shape  con- 
taining a saturated  solution  of  am- 
monium chloride  (sal  ammoniac)  and 
a rod  of  zinc.  Ammonia  is  set  free 
and  absorbed  by  the  water,  chloride 
of  zinc  is  formed,  and  hydrogen  is  set 
free,  but  its  polarization  is  prevented 
by  combination  with  the  oxygen  of 
the  peroxide  of  manganese.  As  the 
cup  is  carefully  sealed,  escape  of  its 
contents  cannot  take  place,  and  hence  this  combination  is 
very  useful  for  portable  batteries,  since  the  cups  can  be 
obtained  from  two  ounces  upwards  (Fig.  23). 

Galvanic  batteries  are  portable  or  permanent.  The 
portable  consist  of  small  elements  (Smee,  Grenet,  Stolirer, 
etc.)  and  a single  fluid,  and  are  so  arranged  that  the  ele- 
ments can  be  lowered  into  or  raised  out  of  the  exciting 
fluid  when  not  in  use  (see  Fig.  17).  The  permanent 
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batteries  are  composed  of  large  cells  with  two  fluids,  and 
are  fixed  in  some  convenient  position.  Whether  movable 
or  not,  a battery  of  many  elements  requires  mechanical  con- 
trivances for  working  it.  The  portable  batteries  are  fitted 
with  a movable  “ selector,”  which  is  so  arranged  that 
various  numbers  of  cups  can  be  interpolated  in  the  circuit. 
Permanent  batteries  are  arranged  in  combinations,  and  are 
worked  by  a pole-board  on  which  are  placed  brass  knobs 
communicating  with  the  various  sets  or  combinations  of 
cups  (Fig.  24).  These  sets  are  on  one  side  usually  from 


Fig.  24. 


Flemming’s  key-board. 


one  to  ten,  and  on  the  other  from  ten  to  fifty,  sixty,  ninety, 
or  any  other  number  of  cups  of  which  the  battery  may  be 
composed.  By  means  of  a selector  any  possible  number 
of  cups  from  one  up  to  the  limit  of  the  battery  may  be 
selected  for  the  desired  application.  The  pole-board 
should  also  contain  a “ polarity  changer,”  an  arrangement 
for  quickly  changing  the  poles,  a “ commutator,”  and  an 
“ interrupter”  (rheotome),  which  may  run  either  by  clock- 
work or  by  an  electro-magnet,  for  interrupting  the  current 
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slowly  or  quickly  as  may  be  necessary.  Besides  these, 
pole-boards  are  usually  supplied  with  a galvanometer,  a 
rheostat,  or  Brenner’s  resistance  coils.  The  galvanometer, 
which,  theoretically,  measures  the  force  of  the  current, 
does  not  actually  afford  constant  and  reliable  indications, 
and  can  be  depended  on  only  to  indicate  the  direction  ol 
the  current.  The  cheek  and  tongue  of  the  opeiatoi 
become  in  actual  practice  the  most  delicate  and  trust- 
worthy galvanometer.  Most  pole-boards  are  supplied 
with  a water  rheostat  by  which  different  degiees  of 
resistance  are  brought  within  the  circuit,  but  for  any  nice 
determination  the  resistance  coils  of  Brenner  are  neces- 
sary. As  the  resistance  offered  by  a wire  depends  on  its 
length  and  the  area  of  its  section,  it  is  obvious  that,  by 
having  coils  of  certain  standards  of  length  and  thickness, 
a fixed  and  definite  amount  of  resistance  can  be  intro- 
duced into  the  circuit.  Such  are  the  resistance  coils  of 


Fig.  2.3. 


Brenner’s  resistance  coils. 


Brenner  (Fig.  25).  The  Siemens  unit  of  resistance  con- 
sists of  mercury  having  the  temperature  of  0°  C.,  con- 
tained in  a glass  tube  1 metre  long  and  1 square  inilli- 
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Fig.  20. 


The  Flemming  cabinet  battery.  This  cabinet  battery  is  arranged  with 
movable  boxes  which  contain  the  cups  or  elements,  and  the  pole-board  having 


a current  selector,  a galvanometer,  a water  rheostat,  an  induction  coil,  etc. 
This  is  intended  for  office  use  only,  and  is  an  elegant  piece  of  furniture  as 
well  as  a convenient  battery. 
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metre  in  section.  As  this  is  an  arbitrary  standard,  it 
cannot  be  connected  with  any  absolute  system  oi  measure- 
ment. That  which  is  now  employed  chiefly  is  known  as 
the  B.  A.  unit,  because  introduced  by  the  British  Associ- 
ation. It  is  also  called  the  Ohm.  It  is  based  on  the 
principle  that  the  resistance  of  a uniform  wire  of  given 
material  is  proportional  to  its  length,  divided  by  its 
weight.  In  the  resistance  coils,  the  resistance  is  known 
in  absolute  measure,  and  to  them  all  other  wires  are 
referred.  The  B.  A.  standard,  or  unit  coil,  is  a wire 
composed  of  an  alloy  of  66  per  cent,  of  silver  and  33  per 
cent,  of  platinum,  which  was  finally  selected  by  the  com- 
mittee of  the  association  as  superior  to  all  others. 

The  pole-board  may  be  placed  in  the  office,  consulta- 
tion-room, or  ward  of  a hospital,  and  the  battery  elements 
at  a distance— in  the  cellar  usually.  They  communicate 
by  means  of  insulated  telegraph  wire — wire  coated  with 
gutta-percha  (Fig.  27).  The  portable  battery,  on  the 
other  hand,  may  be  carried  to  any  point — to  the  bedside 
of  the  patient,  if  necessary.  On  first  view  it  might  appear 
that  the  portable  battery  is  more  convenient  and  useful 
than  a permanent  arrangement.  When  we  come  to  in- 
vestigate further,  we  find  that  portable  batteries  require 
much  care,  and  need  to  be  frequently  cleaned  and  re- 
charged to  preserve  their  activity.  They  furnish  a current 
of  relatively  high  tension  and  small  volume,  which  is  not 
capable  of  effecting  the  same  therapeutical  results  as  a 
battery  containing  larger  elements.  Furthermore,  no 
portable  battery  of  a single  fluid  furnishes  a truly  con- 
stant current,  for  although  a galvanic  current,  the  varia- 
tions in  tension  are  sudden  and  considerable.  When  the 
battery  is  freshly  charged,  the  current  rises  immediately 
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Fig.  27. 


Remak’s  battery.  This  diagram  is  intended  to  illustrate  the  original 
arrangement  of  galvanic  battery  and  key-  or  pole-board  adopted  by  Remak. 
The  battery  is  composed  of  60  elements  of  Daniell,  as  modified  by  Siemens 
and  Halske,  connected  with  an  upright  key-board  which  is  supposed  to  stand 
on  an  office  table.  The  cups  are  arranged  in  two  sets  : On  the  left-hand  side 
10,  commencing  at  0,  which  is  attached  to  the  central  plate  on  the  key-board, 
and  on  the  right  50,  arranged  in  combinations  of  5.  The  key-board  contains 
a galvanometer,  G,  which  can  be  cut  off  at  a ; current  selectors,  B ; a polarity 
changer,  W N,  which  is  interposed  so  as  to  aifect  the  current  passing  irom 
the  cups  to  the  electrodes,  K Z.  The  battery,  B,  can  be  put  into  tire  cellar,  a 
closet,  or  cabinet,  and  the  key-board  may  stand  on  a table  in  the  consultation- 
room.  The  key-boards  now  made  by  the  American  dealers  are  much  superior 
to  this,  which  is  chiefly  interesting  on  account  of  the  association  with  Remak. 
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to  the  maximum,  but  soon  declines  to  a greater  or  less 
extent.  Of  course,  this  variation  of  tension  only  occurs 
with  a single  fluid  battery.  If  the  portable  battery  were 
composed  of  elements  of  Leclanche,  it  would  have  all 
the  advantages  of  a permanent  battery  except  in  regard 
to  the  size  of  its  elements. 


CHAPTER  V. 

ELECTRO-MAGNETISM. 

When  the  galvanic  current  is  passing  through  the  con- 
junctive wire  of  the  battery,  the  wire  becomes  a magnet, 


Fig.  28. 


Needle  surrounded  by  a coil  of  insu- 
lated wire.  When  the  current  is  made 
to  traverse  the  coil  the  needle  is  de- 
flected. Represented  at  rest. 


Fig.  29. 


A bar  of  iron,  wrapped  with 
insulated  wire.  When  the  cur- 
rent passes,  the  weight  is  firmly 
attached. 


and  will  attract  iron-filings,  but  when  the  current  ceases, 
the  magnetic  property  does  also.  When  the  conjunctive 
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wire  thus  becomes  a temporary  magnet,  if  an  astatic 
needle  is  brought  near  to  it,  the  needle  assumes  a position 
at  right  angles  to  the  direction  of  the  current  in  the  wire 
(Fig.  28).  Just  as  a permanent  magnet  may  induce  the 
magnetic  property  in  a piece  of  iron,  so  the  conjunctive 
wire — temporarily  a magnet — can  induce  the  magnetic 
property  in  a bar  of  iron  (Fig.  29).  Thus,  take  a bar  of 
iron  in  the  horseshoe  shape,  and  coil  around  it  an  insu- 
lated wire,  which  communicates  with,  and  is  a part  of, 
the  conjunctive  wire.  It  will  be  found,  as  soon  as  the 
current  traverses  the  wire,  that  the  iron  has  acquired 
strong  magnetic  property,  and  powerfully  attracts  an- 
other piece  of  soft  iron — the  anchor  or  armature — so 
strongly  that  considerable  force  is  necessary  to  separate 
them.  When  the  circuit  is  open,  the  horseshoe  ceases  to 
be  a magnet,  and  the  anchor  at  once  tails  away.  Such  a 
temporary  magnet  is  an  electro-magnet , because  the  mag- 
netism exists  only  when  the  electricity  is  passing. 

It  was  the  Danish  philosopher,  Oersted,  who,  in  1819, 
discovered  the  influence  of  the  conjunctive  wire  on  the 
magnetic  needle.  The  next  step  in  the  progress  of  dis- 
covery was  the  demonstration  by  Arago,  in  1829,  that  the 
electric  current  can  induce  magnetism  in  iron  and  other 
bodies.  It  remained  for  Faraday  to  complete  the  dis- 
coveries by  showing  that  a galvanic  current  can  induce 
electrical  currents  in  conducting  wires.  If  the  conjunc- 
tive wire  of  the  battery,  coiled  on  itself  and  properly 
insulated,  is  laid  on  an  insulated  surface,  and  in  its  imme- 
diate neighborhood  is  placed  another  coil  of  insulated 
wire,  connected  with  a galvano-multiplier,  it  is  found 
that  when  a current  is  passed  through  the  former,  the 
needle  of  the  multiplier  is  on  the  instant  deflected,  then 
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it  oscillates  a little,  and  presently  comes  to  rest.  If,  now, 
the  circuit  is  opened,  the  needle  is  again  deflected,  but 


this  time  in  the  opposite  di- 
rection (Fig.  30).  Instanta- 
neous currents  are  therefore 
induced  in  one  wire  by  a gal- 
vanic current  passing  in  an- 
other wire  near.  The  wire 
connected  with  the  battery 
transmits  an  inducing  current ; 
the  secondary  wire  transmits 
an  induced  current;  but  the 
latter  is  instantaneous,  and  ex- 
ists only  at  the  opening  and 
closing  of  the  circuit.  The 
needle  of  the  galvano-multi- 
plier,  or  galvanometer,  not  only 
shows  that  instantaneous  cur- 
rents are  induced,  but  also  in- 
dicates their  contrary  direc- 
tions. The  induced  current, 
starting  on  the  breaking  of  the 
circuit,  is  more  powerful  than 
that  starting  on  making  of  the 
closing 


Fig.  30. 


The  larger  coil — the  primary 
coil  is  connected  by  the  binding 
screws  at  the  bottom  with  the  bat- 
tery. When  the  secondary  coil, 
which  is  connected  with  the  gal- 
vanometer, is  lowered  into  the 
primary,  a current  at  once  starts 
in  the  former,  as  shown  by  the 
movements  of  the  needle.  A cur- 
rent starts  in  the  other  direction 
when  the  secondary  coil  is  with- 
drawn. 


circuit.  On  closing  the  cir- 
cuit, the  direction  of  the  induced  current  is  opposite  to 
that  of  the  inducing;  on  opening  or  breaking  the  circuit, 
the  induced  current  is  in  the  same  direction  as  the  in- 
ducing current.  It  is,  therefore,  a to-and-fro  current, 
instantaneous,  and  not,  like  the  galvanic  current  inducing 
it,  a continuous  current  passing  in  one  direction. 

It  was  soon  ascertained  that  much  more  powerful  in- 
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stantaneous  currents  are  produced  if  two  wires  of  very 
great  length,  carefully  insulated,  are  rolled  into  coils,  and 
placed  near  to  each  other.  (The  wire  of  the  inducing  coil 
is,  however,  always  shorter  and  thicker  than  that  of  the 
induced.)  In  this  way  the  surface  for  inductive  action  is 
enormously  increased  (Fig.  31).  In  the  Rulimkorff  coil, 


Fis;.  31. 


Ruhmkorff’s  coil. 


which,  if  of  large  size,  will  furnish  sparks  an  inch  or  more 
long,  there  are  hundreds  of  yards  of  very  fine  wire  in  the 

Fig.  32. 


Induction  in  a core  of  soft  iron  contained  in  a bobbin  or  coil  of  insulated  wire. 

induced  coil.  It  was  further  ascertained,  that  the  inten- 
sity of  the  induction  current  derived  from  the  coil  is 
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greatly  increased  by  introducing  some  pieces  of  soft  iron 
in  the  cavity  of  the  coil  or  bobbin.  When  the  current 
passes,  the  soft  iron  becomes  magnetic,  just  as  the  horse- 
shoe bar  does  when  the  current  traverses  the  wire 
wrapped  around  it.  The  magnetized  soft  iron,  in  turn, 
acts  on  the  wires  about  it,  and  hence  exalts  the  action  in 
them,  or  increases  the  strength  of  the  current  (Fig.  32). 
The  soft  iron  induces  instantaneous  currents  in  the  coil 
at  the  moment  of  acquiring  and  of  losing  its  own  mag- 
netism. This  effect  is  still  heightened  if  the  soft  iron  put 
into  the  core  of  the  bobbin  is  composed,  not  of  a single 
piece,  but  of  a bundle  of  wires  or  needles,  each  one  of 
which  is  insulated  from  the  rest  by  a layer  of  varnish. 

The  important  contributions  of  Faraday  to  our  knowl- 
edge of  these  facts  have  coupled  his  name  to  this  form  of 


Fig.  33. 


Ko.  1. 


No.  3. 

The  Grenet  cell. 


No.  4. 


electro-magnetism,  which  is  hence  known  as  Faradism  o 
i aradic  electricity.  The  successive  steps  in  the  progres: 
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Fig.  34. 


of  discovery  have  been  stated,  to  render  clear  the  con- 
struction of  the  apparatus  by  which  the  force — electro- 
magnetism— is  utilized  in  medical  practice. 

The  electro-magnetic  or  Faradic  battery  consists  of  the 
galvanic  couplet,  or  of  two;  of  the  inducing  coil,  which 
is  an  extension  of  the  conjunctive  wire  of  the  cup;  of  a 
rheotome  or  current  interrupter;  of  a secondary  coil,  in 
the  same  bobbin  with  the  primary  coil;  a bundle  of  soft 
iron  wire  in  the  core  of  the  bobbin;  polarity  changer; 
electrodes,  etc. 

The  couplet  (Figs.  33,  34)  now  most  frequently  used, 
and  the  best  for  this  purpose,  probably,  is  the  Grenet, 

which  is  composed  of  zinc  and  carbon 
elements,  and  has  an  arrangement  for 
lifting  the  zinc  out  of  the  fluid.  The 
Smee  combination  is  also  a good  deal 
used,  but  platinized  silver  is  substituted 
for  platinum.  It  is  rare,  indeed,  that 
more  than  one  cup  is  required  in  the 
ordinary  applications  of  a Faradic  bat- 
tery; hence,  for  the  most  part,  a single- 
cell battery  suffices  for  the  physician. 
The  inducing  wire,  as  said  above,  is  an 
extension  of  the  conjunctive  wire  of  the 
battery,  and  is  comparatively  short  and 
thick.  About  this  is  coiled  numerous 
turns  of  fine  wire,  carefully  insulated, 
and  the  two  coils  constitute  the  bobbin. 
The  reader  must  now  clearly  understand,  that  the  elec- 
tricity is  induced  in  the  secondary  coil  only  at  the  mo- 
ment when  the  current  begins  and  ends— at  the  closing 
and  opening  of  the  circuit.  Hence  there  must  be  an 


The  Flemming  battery 
cell. 
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arrangement  for  interrupting  the  current  in  the  primary 
or  inducing  wire.  This  is  now  accomplished  by  an  in- 
genious automatic  interrupter,  known  as  Neef’s  hammer. 
This  consists  of  a steel  spring  terminating  in  a hammer, 
of  such  length  that  the  hammer  vibrates  in  front  of  the 
soft  iron  in  the  core  of  the  bobbin.  On  the  steel  spring, 
about  its  middle,  is  a small  plate  of  platinum,  and  resting 
against  this  is  a screw  tipped  with  platinum  at  its  point, 
and  so  arranged  that  the  screw  regulates  the  excursions 
of  the  hammer,  or  the  rate  of  its  vibrations.  This  consti- 
tutes an  automatic  interrupter.  It  is  contained  in  the 
circuit  of  the  primary  coil.  Its  mode  of  action  is  as  fol- 
lows : When  the  circuit  is  closed,  the  soft  iron  core  of  the 
bobbin  is  at  once  rendered  magnetic,  and  attracts  the 
hammer  to  it,  and  in  so  doing  breaks  the  circuit  at  the 
platina-tipped  screw;  at  once  the  iron  is  demagnetized, 
and  the  spring  draws  the  hammer  back  by  its  own  resi- 
liency; then  again  the  circuit  is  closed,  the  soft  iron  is 
again  magnetized,  the  hammer  attracted,  and  thus  there 
ensue  regular  interruptions.  The  steel  spring  is  also 
called  “the  trembler,”  from  the  rapidity  of  its  move- 
ments. Although  the  platina-tipped  screw  is  intended  to 
regulate  the  number  of  interruptions,  it  does  so  to  a very 
limited  extent;  the  vibrations  of  the  spring  are  very 
rapid,  and  can  be  but  slightly  diminished.  The  hammer 
of  the  faradic  apparatus  invented  by  the  Galvano-Faradic 
Company  of  New  York,  plays  in  a fork  which  enables  the 
operator  to  regulate  the  interruptions  to  any  extent 
(Fig.  35).  In  the  faradic  instrument  of  Fleming,  of 
Philadelphia,  the  same  end  is  attained  by  a mechanical 
arrangement  for  regulating  the  rapidity  of  the  inter- 
ruptions. In  an  instrument  provided  with  this  arrange- 
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mcnt,  distinct  contractions  and  relaxations  of  the  muscles 
operated  on  can  be  obtained,  whilst  by  the  other  hammer 
the  interruptions  are  so  rapid  as  to  keep  the  muscles  in  a 
state  of  tonic  contraction. 
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The  soft  iron  at  the  moment  of  becoming,  or  ceasing 
to  become,  magnetic,  increases  the  current  in  the  coil  by 
induction ; the  turns  of  the  primary  coil  also  act  on  each 
other  by  induction,  and  thus  currents  are  produced,  which 
Faraday  called  the  “ extra  current,”  but  which  is  collected 
in  the  modern  faradic  instruments  and  made  to  do  duty 
as  “ the  primary  current.”  The  current  induced  in  the 
secondary  coil  is  improved  by  the  currents  produced  by 
induction  between  the  coils.  Hence  it  follows,  that,  if 
these  accessory  currents-  be  cut  off  from  the  main  ones, 
the  strength  of  the  latter  would  be  correspondingly 
reduced.  This  is  accomplished  by  a movable  cylinder, 
which  is  pushed  in  or  out  when  it  is  desired  to  increase 
or  diminish  the  strength  of  the  applications. 

In  many  of  the  foreign  instruments — Du  Bois  liev- 
mond’s  for  example  — the  secondary  coil  is  made  to 


Fig.  36. 


Improved  Du  Bois  Reymond  coil.  This  coil  is  provided  with  slow  and  rapid 
interrupters,  with  switch  for  making  connections  with  the  primary  and  sec- 
ondary current,  and  with  governing  screw  for  regulating  the  tension  of  the 
current. 

slide  over  the  primary,  so  that  very  nice  gradations  in  the 
strength  of  the  secondary  current  can  be  effected  (Fig.  36). 
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CHAPTER  VI. 

MAGNETO-ELECTRICITY. 

By  the  passage  of  galvanic  electricity  through  a coil 
of  insulated  wire,  the  magnetic  influence  is  induced  in  a 
bar  of  soft  iron,  about  which  the  wire  is  wrapped.  Fara- 
day inferred  that  the  same  result  would  follow  a reversal 
of  the  experiment — that  a permanent  magnet  would  in- 
duce an  electric  current  in  a coil  of  wire  subjected  to  its 
influence.  This  is  readily  demonstrated.  Connect  a coil 
of  insulated  wire  with  a galvano-multiplier,  and  quickly 
approach  and  withdraw  a permanent  magnet.  Both 
when  the  magnet  nears  and  is  withdrawn  from  the 
neighborhood  of  the  coil  instantaneous  currents  are  in- 
duced in  the  coil,  as  is  shown  by  the  movements  of  the 
needle.  When  the  magnet  approaches  the  coil,  the  cur- 
rent moves  in  one  direction ; when  it  is  witlidiawn,  the 
current  moves  in  the  opposite  direction.  To  produce  a 
succession  of  such  currents,  it  is  only  necessary  that  the 
magnet  be  rapidly  approximated  to,  and  as  rapidly  with- 
drawn from,  the  coil  of  insulated  wire  on  which  it  exerts 
the  inductive  action.  In  the  magneto-electric  machine 
it  is  found  more  convenient  to  approximate  to  and  with- 
draw the  coil  from  the  magnet  which  is  fixed  in  position 
(Fig.  3 7).  The  coil  is  made  to  revolve  about  the  poles 
of  a permanent  magnet,  or  one  or  more  magnets  clamped 
together  to  obtain  greater  power.  By  means  of  a ciank 
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and  wheels,  the  coils  revolve  with  great  rapidity.  As  a 
core  of  soft  iron,  acted  on  by  the  current  in  the  coil  of  the 


Fig.  37. 


Magneto-electric  battery.  In  this  battery  the  magnets  are  placed  vertically, 
and  the  coils  are  made  to  revolve  rapidly  by  the  large  wheel. 


electro-magnetic  machine,  by  its  magnetization  and  de- 
magnetization, reinforces  the  current,  so  in  the  magneto- 
electric machine  the  to-and-fro  current  induced  in  the 
coil  is  reinforced  by  the  magnetization  and  demagnetiza- 
tion of  the  soft  iron  horseshoe,  about  which  the  coil  is 
wrapped. 

Magneto-electric  machines  are  now  constructed  on  a 
large  scale  for  electric  lighting,  electro-plating,  and  other 
purposes  in  the  arts.  Powerful  magnets  are  used,  and 
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steam-power  is  employed  to  obtain  the  necessary  rapidity 
of  the  revolutions.  By  means  of  an  ingenious  commutator 


Fig.  38. 


Magneto-electric  machine.  Another  form.  In  this  machine  the  magnet, 
composed  of  several  bars  clamped  together,  is  placed  horizontally,  and  the 
coils  are  made  to  revolve  at  the  very  extremity  of  the  magnet.  The  magnet- 
ism of  the  bar  induces  an  instantaneous  current  in  the  coils  of  wire  at  their 
approach  and  at  their  departure  from  the  magnet,  and  thus  there  is  produced 
a to-and-fro  current. 

the  currents  are  turned  in  one  direction,  and  so  transient 
are  the  interruptions  that  the  current  is  practically  con- 
tinuous. It  is  in  a high  degree  probable  that  the  improve- 
ments in  this  direction  will  be  utilized  in  the  instruments 
for  the  medical  applications  of  electricity  in  the  future 
(Fig.  39). 
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CHAPTER  VII. 


ELECTRO-MAGNETIC  AND  MAGNETO-ELECTRIC 
BATTERIES  FOR  MEDICAL  USE. 

Haying  set  forth  the  principles  on  which  the  construc- 
tion of  faradic  instruments  rests,  it  is  necessary  now  to 
enter  into  some  details  in  regard  to  their  form  and  the 
mode  of  managing  them.  It  would  be  invidious  to  decide 
as  to  the  relative  merit  of  the  manufacturers  of  these 
instruments.  There  are  now  to  be  obtained  excellent 
instruments  from  the  chief  dealers,  but  the  arrangement 
of  the  hammer  by  which  very  slow  or  rapid  interruptions 
can  be  effected  is  very  important,  and  this  point  should 
be  looked  to  in  the  selection  of  an  instrument  (Fig.  36). 
Besides  the  gradation  in  the  interruptions,  batteries  should 
possess  means  for  regulating  the  force  of  the  current  from 
a faint,  scarcely  perceptible  tingling  to  the  most  intense 
burning  pain.  The  elements  should  be  portable  and  not 
spill  when  carried  about,  and  there  should  be  an  arrange- 
ment for  lifting  the  zinc  out  of  the  fluid  when  not  in  use 
(Fig.  35).  The  Grenet  cup  fulfils  these  conditions,  and 
this,  or  some  modification  of  it,  is  now  chiefly  used. 
Kidder  has  invented  a “ tip  cup,”  which  is  so  arranged 
that  when  the  battery  is  not  in  action  the  cup  is  turned 
over  and  the  fluid  flows  into  a diverticulum.  (Fig.  40). 
Every  faradic  battery  should  have  a movable  cylinder 
for  modifying  the  strength  of  the  current,  and  should  fur- 
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nish  the  extra  and  secondary  current.  The  “primary 
current,”  so  called,  is  reinforced  by  induction  between  the 

Fig.  40. 


Kidder’s  faradic  battery,  with  “tip  cup.” 


turns  of  the  coil  and  the  core  of  soft  iron,  and  is  chiefly 
the  “ extra  current”  of  Faraday.  Those  who  suppose  that 
the  primary  current  is  a galvanic  current  derived  from  the 
cell,  or  cells,  are  greatly  deceived,  and  yet  there  are  many 
who  entertain  this  notion,  misled  by  the  term. 
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A most  convenient  and  portable  battery  is  that  of 
Gaiffe.  It  is  in  the  shape  of  a post  8vo.  book,  and  may 


Flemming’s  faradic  battery.  HalPs  faradic  battery. 


be  carried  in  the  pocket.  The  zincs  are  acted  on  by  the 
bisulphate  of  mercury,  and  the  usual  coil,  rheotome, 
cylinder,  and  electrodes  are  contained  in  the  box.  This 
arrangement  furnishes  a current  of  sufficient  strength 
for  many  purposes,  and  is  especially  adapted  to  outside 
practice  (Fig.  44). 

Besides  the  battery  certain  accessories  are  required. 
Wires  of  sufficient  length  for  ready  application  of  the 
electrodes,  and  a variety  of  electrodes  are  necessary.  The 
wires  should  be  of  copper  of  considerable  thickness,  and 
should  be  well  insulated.  The  need  of  preserving  the 
pliancy  of  the  wire  has  led  to  the  use  of  silk  and  woollen 
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materials  for  insulation,  but  when  these  become  wet  they  no 
longer  insulate,  and  they  usually  wear  out  very  soon.  On 


Fig.  43. 


Faradic  apparatus  for  office  table. 

Fig.  44. 

i 


Gaiffe’s  sulphate  of  mercury  pocket  battery. 


the  whole,  the  best  material  is  telegraph  wire  coated  with 
gutta-percha.  This  is  sufficiently  flexible,  and  the  coating 
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can  be  removed  with  the  knife  when  connections  are  to 
be  made.  The  best  electrodes  are  carbons  of  various 
forms,  having  hard-rubber  handles.  The  carbons  are 
covered  with  soft  sponge.  As  these  sponges  should  be 
frequently  renewed,  certainly  daily  when  they  are  much 
used,  reef  sponge  should  be  selected,  both  on  account  of 


Fig.  45. 


Combination  battery. 


cheapness  and  superior  softness.  Over  the  sponge  should 
be  tied  some  gauze.  AVhen  general  electrization  b}  the 
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faradic  current  is  to  be  practised,  large  electrodes  should 
be  used,  but,  when  nerve  or  muscle  applications  are  to  be 
made,  the  electrodes  must  be  small.  For  isolating,  and 
for  application  to  individual  muscles,  Duchenne’s  elec- 
trodes are  very  useful.  They  are  olive-shaped  and  curved 
to  facilitate  application  by  a single  hand.  There  are  elec- 
trodes for  the  phrenic  nerve,  for  the  larynx,  rectum,  blad- 
der, vagina,  uterus,  and  other  organs,  a broad  copper  plate 
for  the  feet  to  rest  on,  a brush  for  the  skin,  and  needle 
electrodes  for  electrolysis.  The  various  forms  will  be 
again  referred  to  in  connection  with  the  particular  pur- 
poses for  which  they  are  used. 

All  the  principal  dealers  now  furnish  combined  gal- 
vanic and  faradic  combinations  in  one  box,  intended  both 
for  office  use  and  for  outside  practice.  They  are  arranged 
to  be  transported  without  spilling  the  fluids.  Although 
these  are  excellent  in  their  way,  great  annoyance  is 
caused  by  the  difficulty  of  keeping  them  in  good  working- 
order.  The  elements  require  frequent  changes  to  keep 
them  active,  and  the  connections  are  apt  to  become 
broken  by  corrosion  of  the  metals.  Only  those  should 
undertake  the  care  of  complex  arrangements  of  this  kind 
who  are  familiar  with  principles  and  the  mechanical 
details  (Fig.  45). 
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CHAPTER  VIII. 

CARE  OF  BATTERIES,  GALVANIC  AND  FARADIC: 
MANIPULATION. 

It  cannot  be  too  strongly  impressed  on  those  who  pur- 
pose providing  themselves  with  electrical  apparatus,  that 
both  galvanic  and  faradic  appliances  are  necessary.  It 
must  also  be  insisted  on,  that  large  elements  with  two 
fluids  furnish  a current  capable  of  better  therapeutical 
results  than  small  elements  with  a single  fluid.  The  for- 
mer, also,  require  much  less  care.  The  Siemens  and 
ITalske  cup,  and  the  gravity  battery,  which  are  the  best 
for  medical  purposes,  require  but  little  attention  after 
they  are  once  put  up.  A few  crystals  of  sulphate  of  cop- 
per, and  a little  water  to  supply  the  loss  by  evaporation, 
need  to  be  added  from  time  to  time.  The  portable  bat- 
tery of  one  fluid  requires  a great  deal  of  attention.  When 
freshly  charged,  the  action  at  once  attains  the  maximum, 
and  then  declines.  There  are,  therefore,  considerable 
variations  in  the  tension  from  time  to  time.  As  soon  as 
the  application  is  ended,  the  elements  should  be  raised 
out  of  the  fluid.  As  the  fluid  rapidly  changes  and  loses 
strength,  it  should  be  often  renewed,1  the  elements 


1 In  a battery  of  Smee’s  elements  the  exciting  fluid  consists  of  sul- 
phuric acid,  diluted — one  part  of  the  acid  to  fifteen  parts  of  water. 
The  fluid  of  the  zinc-carbon  batteries  consists  of  sulphuric  acid  and 
bichromate  of  potassium — two  ounces  of  the  acid,  one  ounce  of  bicliro- 
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washed,  the  zincs  amalgamated,  and  the  carbons  occa- 
sionally baked.  After  every  immersion  the  elements 
should  be  washed  and  dried.  The  commutator  and  cur- 
rent selector  of  the  portable  battery  is  apt  to  become  oxi- 
dized, and  hence  the  communications  fail.  All  of  the 
connections  should  be  rubbed  with  emery  paper  to  keep 
them  bright.  If  the  smaller  Leclanche  cups  can  be  pro- 
cured, and  the  operator  is  so  situated  that  he  can  send  the 
elements  to  the  dealer  for  the  necessary  repairs,  a combi- 
nation of  twenty  to  forty  of  these  cups  will  be  the  best 
portable  battery,  especially  if  it  is  to  be  placed  in  the 
hands  of  the  patient.  The  cups  being  sealed,  and  con- 
tinuing in  action  for  a long  time,  will  require  no  atten- 
tion. A battery  of  this  kind  obviates  the  very  serious 
objections  above  expressed  in  regard  to  the  portable  bat- 
teries now  in  use,  and  will  need  only  the  necessary  super- 
vision of  the  wires  and  current  selector  with  their  con- 
nections. 

Batteries  should  be  protected  from  dust,  grease,  and 
moisture.  A small  particle  of  dust  interposed  between 
conducting  parts,  or  a little  grease,  may  interrupt  the  cur- 
rent. If  the  battery  does  not  work,  the  fault  may  be  at 
various  points.  It  may  be  in  the  pole-wires  or  connec- 
tions with  the  electrodes.  These  should  be  carefully 
examined.  The  fault  may  be  on  the  pole-board.  Does 
the  needle  of  the  galvanometer  move  when  the  wire  of 
the  positive  electrode  is  brought  in  contact  with  the  post 
of  the  negative,  and  not  when  the  negative  is  brought 

mate  of  potassium,  and  sixteen  ounces  of  water.  The  water  and  acid 
should  be  mixed  first,  and,  when  cold,  the  bichromate  of  potassium 
added. 


76 


ELECTRO-PHYSICS. 


against  the  post  of  the  positive;  then  the  failure  is  in  the 
negative  electrode  or  its  wire.  If  the  test  is  reversed,  the 

o 1 

failure  is  in  the  positive.  Next,  each  part  of  the  pole- 
board,  the  stops,  the  commutator,  rheostat,  interrupter, 
etc.,  should  he  examined  in  turn;  then  the  connections  of 
the  wires  leading  from  the  cups  to  the  buttons  on  the 
pole-board;  and,  lastly,  the  communications  between  the 
cups,  until  the  fault  is  found.  If  the  galvanic  battery  has 
been  completed,  how  determine  the  position  of  the  poles — 
which  is  positive,  which  negative!  Prepare  some  starch 
mixture,  and  add  to  it  a few  crystals  of  iodide  of  potas- 
sium; when  the  electrodes  are  immersed  in  this  fluid, 
iodine  appears  at  the  positive  pole,  forming  the  blue 
iodide  of  starch.  It  has  already  been  pointed  out  that  the 
zinc  surface  in  the  battery,  where  the  chemical  action  is 
going  on,  is  positive ; but  that  the  current  outside  passes 
from  the  copper  to  the  zinc,  whence  the  zinc  is  the  nega- 
tive pole,  and  the  copper  the  positive.  If  the  battery  is 
in  working  order,  how  determine  the  strength  of  the  ap- 
plication! The  number  of  cups  brought  within  the  cir- 
cuit is  the  first  rough  mode.  Theoretically,  the  degree  ot 
deflection  by  the  needle  of  the  galvanometer  measures  the 
strength  of  the  current,  but  in  practice  this  is  found  to  be 
very  inaccurate.  The  best  test  of  the  strength  ol  the  cur- 
rent, for  very  delicate  applications,  is  the  tongue  ot  the 
operator;  and,  for  the  coarser,  the  hand.  Especially 
ought  the  strength  of  the  current  be  carefully  determined 
before  applying  galvanism  to  the  face  or  head.  The  size 
of  the  electrode  greatly  influences  the  merely  local  effect 
of  the  current.  If  a large  volume  of  galvanic  electricity 
is  made  to  traverse  a small  electrode,  it  is  introduced  into 
the  skin  in  a very  condensed  form,  and  therefore  causes  a 
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severe  burning  pain,  which,  if  distributed  over  a larger 
area  would  produce  but  little  effect.  It  need  hardly  be 
asserted  that  metallic  electrodes,  conducting  rapidly,  are 
more  irritating  than  sponge-covered  electrodes.  Formerly 
the  induction  machines  were  supplied  with  a brass  cylin- 
der electrode,  the  only  mode  of  application  then  practised 
consisting  in  holding  the  electrodes  in  the  hands. 

Strange  as  it  may  appear,  very  little  was  known  of 
moistened  electrodes  up  to  the  time  of  Duchenne  de  Bou- 
logne. The  importance  of  the  suggestion  proved  to  be 
very  great,  for  the  skin  offers  a strong  obstacle  to  the  pas- 
sage of  electricity,  owing  to  the  dryness  of  the  epidermis. 
The  conductivity  of  the  tissues  in  general,  is  directly  as 
their  degree  of  moisture.  Much  of  the  electricity  is  con- 
verted into  heat  in  the  attempt  to  traverse  the  dry  epi- 
dermis, and  hence  does  not  reach  the  parts  beneath.  By 
thoroughly  moistening  the  epidermis  by  wet  sponge  elec- 
trodes, the  conductivity  of  the  skin  is  so  increased  that 
the  nerves  and  muscles  are  readilv  reached.  On  the 

J 

other  hand,  if  it  be  desired  to  confine  the  action  to  the 
skin,  as  is  sometimes  the  case,  it  is  thoroughly  dried,  and 
also  dusted  with  some  drying  powder.  In  some  cases  of 
neuralgia,  electrical  excitation  of  the  skin  has  a good 
effect,  but  the  current  must  be  prevented  passing  through 
the  skin  by  the  expedient  above  described. 

It  is  a fundamental  principle  that  electrical  applications 
must  be  made  to  the  affected  part.  This  fact,  which  we 
also  owe  to  Duchenne,  was  emphasized  by  him  in  the 
title  of  his  work  De  V Electrisation  Localises.  To  this 
principle  may  be  added  the  further  one — electrical  appli- 
cations should  also  be  made  to  the  parts  where  decided 
symptoms  are  experienced.  Certain  terms  have  been 
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established  by  usage  to  designate  the  kind  of  application 
practised.  Thus  when  the  poles  are  kept  in  a fixed  posi- 
tion the  applications  are  said  to  be  stabile , and  when  they 
are  moved  over  the  surface  labile.  The  difference  between 
them  is  considerable,  for  while  the  stabile  applications  are 
constant  and  uninterrupted,  the  labile  are  rapidly  inter- 
rupted in  proportion  to  the  rate  of  movement  over  the 
surface.  When  the  current  descends  from  the  centre  to 
the  periphery,  it  is  called  a direct  or  descending  current. 
If  the  current  pass  in  the  opposite  direction,  it  becomes 
the  inverse  or  ascending.  General  electrization  is  a term 
employed  to  designate  a method  of  application  in  which 
the  whole  of  the  surface  in  turn  is  acted  on.  Galvanism 
or  faradism  may  be  so  applied,  but  the  method  is  advo- 
cated chiefly  by  Beard  and  Rockwell,  who  apply  the 
faradic  current,  the  feet  resting  on  a copper  plate  con- 
nected with  either  the  anode  or  cathode,  whilst  the  other 
pole  is  rubbed  over  every  part  of  the  body.  General 
electrization  may  also  be  accomplished  by  static  electricity. 
The  patient  stands  on  an  insulated  stool,  one  hand  in 
contact  with  the  prime  conductor  of  an  electrical  machine, 
and  is  charged  with  positive  electricity.  Sparks  may  be 
drawn  from  any  part  of  the  body.  General  electrization 
may  also  be  accomplished  by  the  electric  bath.  The 
patient  is  immersed  in  water,  which  should  be  either 
slightly  acidulated  or  saline  to  increase  its  conducting 
power.  The  poles  are  simply  connected  with  the  water. 
So  great  is  the  resistance  offered  by  the  water  to  the  pas- 
sage of  electricity,  that  but  little  if  any  effect  is  produced 
by  even  powerful  currents.  Charlatans  who  apply  this 
method  impose  on  their  ignorant  clients  by  connecting 
the  electrodes  with  some  part  of  the  patient’s  person,  but 
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when  this  is  done  it  is  no  longer  an  electric  bath.  Under 
any  circumstances,  applied  as  completely  as  can  be,  the 
electric  bath  is  a very  inferior  application,  and  violates  the 
canon  which  requires  applications  to  be  made  to  the 
affected  part.  The  same  remark  is  true  of  general  elec- 
trization. It  is  undeniable  that  patients  have  improved 
under  a course  of  general  electrization,  but  how  much  ol 
the  benefit  is  due  to  mental  influences  does  not  appear. 
We  know  that  extraordinary  results  have  been  achieved 
by  agencies  which  simply  impressed  the  imagination. 

Local  applications  are  intended  to  affect  muscles  and 
nerves.  A muscle  may  be  acted  on  directly  or  indirectly. 
Thus,  when  the  muscle  is  directly  reached  by  moistened 
electrodes  placed  over  it,  the  application  is  designated 
direct.  If  one  electrode  is  placed  over  the  motor  nerve 
and  the  other  on  the  belly  of  the  muscle,  the  application 
is  said  to  be  indirect.  The  direction  taken  by  the  cur- 
rent is  determined  by  the  position  of  the  electrodes  and 
the  character  of  the  tissues  traversed.  The  current,  in 
large  part,  passes  by  the  most  direct  route  from  one  elec- 
trode to  the  other,  but  not  entirely  so ; much  of  it  passes 
by  the  lines  of  least  resistance.  If  the  electrodes  are 
placed  on  the  arm,  as  indicated  in  the  figure,  the  current 
affects  the  muscles  of  the  arm,  because  of  the  diffusion  of 
the  current.  If  the  electrodes  are  still  more  approximated, 
the  diffusion  of  the  current  takes  the  direction  indicated  in 
this  schematic  representation  (Fig.  46),  and  the  muscles 
are  acted  on  accordingly.  By  Duchenne,  the  contraction 
of  the  muscles  occurring  at  remote  points  was  referred, 
not  to  diffusion  of  the  current,  but  to  reflex  action,  but 
he  was  mistaken  in  this  assumption.  The  degree  of  dif- 
fusion of  the  current  is  affected  somewhat  by  the  size  of 
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the  electrodes — the  larger  the  electrodes  the  more  wide 
the  diffusion  of  the  current.  The  electrodes  may  be  never 


be  placed  at  A and  the  negative  at  B.  The  chief  part  of 
the  current  will  take  the  direction  from  A by  C to  B ; but 
at  the  same  time  there  will  be  a derived  current  passing 
from  A by  D to  B.  The  more  decided  the  resistance 
between  A and  B,  and  the  greater  distance  between  them, 
the  more  considerable  the  volume  of  electricity  from  A to 
B by  D.  The  influence  of  derived  currents  is  shown  in 
the  widespread  reactions  which  ensue  when  the  poles  of 
the  battery  are  placed  at  certain  points  on  the  body. 
When  a strong  current  is  passed  through  the  electrodes, 
one  on  the  neck  and  the  other  on  the  lumbar  region,  a 
metallic  taste  is  experienced  in  the  mouth,  there  are  flashes 
of  light  from  the  eyes,  and  a rumbling  noise  is  heard  in 
the  ears. 


Fig.  46. 


D 


so  small,  and  yet  some  diffusion  will 
take  place.  The  force  of  the  cur- 
rent is  also  concerned,  for  the 
stronger  the  current  the  more  the 
diffusion.  Many  of  the  phenomena 
of  diffusion  are  due  to  “ derived 
currents”  (E.  Onimus  et  Ch.  Le- 
gros1).  They  are  easily  explained 
by  reference  to  the  subjoined  dia- 
gram : Give  a circuit  formed  by  A, 
B,  C,  and  D.  Let  the  positive  pole 


1 Traite  d’Electricite  Medieale,  Paris,  1872. 
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CHAPTER  I. 

ANIMAL  ELECTRICITY. 

In  certain  fishes  there  exists  an  apparatus  for  gene- 
rating electricity  not  unlike  the  cups  in  a galvanic  com- 
bination. These  fishes  are,  the  electric  eel  ( Gymnotus 
electricus ),  the  electric  ray  ( Torpedo  vulgaris ),  and  the 
electric  shad  ( Malapterurus  electricus).  The  electricity 
which  the  electric  organs  of  these  animals  generate  is 
precisely  the  same  as  that  produced  by  galvanic  combina- 
tions. The  proof  of  this  statement  is  afforded  by  the 
following  facts : The  electricity  of  these  fishes  will  mag- 
netize iron,  decompose  water,  or  a solution  of  iodide  of 
potassium,  deflect  the  needle  of  the  galvanometer,  etc. 
As  in  a galvanic  battery  the  electro-motive  force  is  due  to 
the  amount  of  the  chemical  action,  so  in  these  electric 
fishes,  the  quantity  of  electricity  produced  by  them  is  in 
a precise  ratio  to  the  functional  energy  displayed  by  the 
organs  of  circulation  and  of  respiration.  Both  the  gym- 
notus and  the  torpedo  possess  an  electric  organ  composed 
of  membranous  prisms,  arranged  like  the  cells  of  a honey- 
comb, and  each  prism  is  subdivided  by  horizontal  dia- 
phragms into  small  cells  containing  an  albuminous  fluid. 
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The  diaphragms  are  electro-positive  on  one  surface  and 
electro-negative  on  the  other,  and  between  them  is  an 
electrolytic  albuminous  fluid  having  an  acid  reaction. 
The  electric  organ  of  the  malapterurus  differs  somewhat 
from  the  others  in  the  arrangement  of  its  cells,  which  arc 
contained  in  a tube  surrounding  the  fish,  and  extending 
from  head  to  tail.  This  tube  is  intimately  connected 
with  the  skin,  and  is  divided  by  a membranous  septum 
into  two  lateral  halves. 

The  electrical  organ  of  each  variety  of  electrical  fish 
is  connected  with  the  central  nervous  system  by  large 
nerves,  numerous  filaments  being  distributed  to  the  cells. 
In  the  torpedo  the  electric  organ  communicates  by  four 
large  nerves  with  the  fourth  lobe  of  the  brain,  irritation 
of  which  is  followed  by  strong  discharges  of  electricity. 
A similar  arrangement  exists  in  the  gymnotus,  but  in  the 
malapterurus  the  nerves  communicating  with  the  electric 
organ  arise  from  the  spinal  cord,  between  the  second  and 
third  spinal  nerve  roots.  The  activity  of  the  electric  organ 
is  destroyed  by  coagulating  the  albuminous  fluid  of  the 
cells;  by  chemicals  which  injure  the  nerves;  by  section  ol 
the  nerve-trunks  connecting  the  organ  with  the  brain  or 
cord ; by  placing  the  fish  under  the  influence  of  ether  or 
woorara,  etc.  Discharges  are  received  by  touching  the 
fish  at  any  point,  but  in  the  malapterurus  the  most  pow- 
erful shocks  are  felt  when  the  head  and  tail  are  simul- 
taneously touched.  The  discharges  of  the  electrical  oigan 
are  also  under  voluntary  control,  and  are  employed  foi 
defence  against  enemies,  and  to  benumb  their  prey.  Fre- 
quent discharges  exhaust  the  resources  of  the  oigan,  and 
a period  of  repose  is  then  necessary  to  enable  it  to  recover 

its  powers. 
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Although  other  animals  are  not  possessed  of  an  elec- 
trical organ,  electrical  currents  circulate  in  them.  Gal- 
vani  was  the  first  to  demonstrate  the  existence  of  these 
currents,  but  the  most  important  contributions  to  our 
knowledge  have  been  made  bv  Matteucci  and  Du  Bois- 
jReymond.  As  developed  by  the  latter  especially,  and  by 
the  labors  of  Pfliiger,  Yon  Bezold,  and  others,  in  Ger- 
many, animal  electricity  has  reached  enormous  propor- 
tions, but  its  abstruseness  has  deterred  all  except  the 
most  zealous  workers  from  its  study.  Undoubtedly  the 
subject  is  undergoing  a transition,  and  the  conviction  is 
growing  that  it  needs  careful  revision  with  the  improved 
knowledge  and  methods  of  research  now  available  for  the 
purpose.  So  uncertain  is  the  condition  of  the  subject,  so 
doubtful  the  accuracy  of  much  of  the  supposed  know- 
ledge, and  so  little  available  for  application  to  medical 
electricity,  that  it  will  be  best  to  give  here  only  the 
slightest  sketch  of  those  facts  which  seem  best  established. 

Matteucci  held  that  the  electro-motive  force  of  animal 
electricity  is  derived  from  the  muscles,  and  that  the  nerves 
are  mere  conductors,  participating  in  the  electrical  con- 
dition of  muscles  at  the  points  of  contact  with  the  latter 
only.  Du  Bois-Reymond  has,  however,  proved  that  there 
are  currents  in  nerves  as  well  as  in  muscles.  The  natural 
transverse  section  of  a muscle  is  the  base  of  the  fibres  ter- 
minating in  the  tendon,  and  the  natural  longitudinal 
section  is  the  surface  of  the  muscle.  The  artificial  trans- 
verse section  and  the  artificial  longitudinal  section  are 
divisions  of  the  muscle  carried  to  any  degree  of  minute- 
ness, and  made  in  the  same  direction  as  the  natural  sec- 
tions. It  is  found  that  the  direction  of  the  current  is 
from  the  natural  longitudinal  section  to  the  natural  trans- 
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verse  section — in  other  words  in  the  direction  of  its  fibres. 
The  same  fact  is  true  of  any  artificial  section  of  the 
muscle.  The  following  formula  expresses  these  facts : — 

“ Each  point  on  the  longitudinal  section  of  a muscle  is 
positive  in  relation  to  points  on  the  transverse  section, 
whether  natural  or  artificial.”  This  law  deduced  by  Du 
Bois  has  been  confirmed  by  observations  on  the  muscles 
of  an  amputated  limb  of  man,  and  on  the  muscles  of 
various  animals.  Electrical  currents  are  also  obtained  by 
contact  of  the  electrodes  of  the  galvanometer,  with  two 
points  on  the  same  surface,  provided  they  are  not  equi- 
distant  from  the  median  section,  and  that  point  nearest 
the  centre  is  positive  in  relation  to  that  point  which  is 
most  remote.  The  same  fact  is  true  of  the  transverse  as 
well  as  of  the  longitudinal  section.  The  intensity  of  cur- 
rents obtained  from  the  same  section  is  greatly  less  than 
that  obtained  from  different  sections.  Acting  on  different 
muscles,  it  is  found  that  the  current  is  more  intense  in 
those  muscles  having  the  highest  functional  activity. 
Thus  the  muscle  of  the  heart  furnishes  the  most  active, 
whilst  the  muscle  of  the  intestine  furnishes  the  least 
active  current. 

There  are  currents  in  nerves  as  in  muscles.  A current 
moves  from  the  longitudinal  section  of  a nerve  (its  ex- 
ternal surface)  through  the  galvanometer  to  the  transverse 
section,  and  the  points  which  are  nearest  to  the  middle  of 
the  nervous  fragment  are  positive  in  respect  to  those 
which  are  nearer  to  the  extremities.  The  same  law  holds 
true  as  regards  the  brain.  Every  artificial  section  ol  the 
brain  is  negative  to  every  point  of  its  natural  surface. 
During  the  contraction  of  a muscle,  or  during  the  active 
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state  of  a nerve,  the  natural  currents  diminish,  or  indicate 
a negative  deviation. 

When  a nerve,  fresh  and  excitable,  is  acted  on  by  a 
galvanic  current,  a remarkable  change  takes  place  in  its 
condition.  This  condition  is  called  the  electrotonic  state, 
and  is  induced  not  merely  by  the  passage  of  a galvanic 
current,  but  involves  an  actual  change  in  the  electrical 
properties  of  the  nerves.  That  such  is  the  fact  is  proved 
by  tying  a wet  thread  tightly  around  the  nerve,  which 
does  not  interfere  with  the  transmission  of  the  electric 
current,  but  does  entirely  prevent  the  development  of  the 
electrotonic  state.  If  the  galvanic  current  moves  through 
the  nerve  in  the  same  direction  as  the  nervous  current, 
the  intensity  of  the  latter  is  increased.  Whence  there  is 
developed  the  positive  phase  of  the  nerve , according  to 
Du  Bois-Reymond.  The  nerve  current  is  diminished  in 
intensity  by  the  passage  of  the  galvanic  current  in  the 
opposite  direction — whence  the  negative  phase  of  the 
nerve.  The  electrotonic  state  continues  unchanged  so 
long  as  the  current  is  passing,  but  disappears  on  breaking 
the  circuit.  All  electrical  phenomena  of  every  kind 
cease  when  the  vitality  of  the  nerve  is  destroyed.  The 
same  fact  is  true  of  the  muscles.  Electrical  manifesta- 
tions decline  after  the  death  of  the  animal,  and  cease  en- 
tirely when  rigor  mortis  sets  in. 

The  discoveries  of  M.  Becquerel  in  electro-capillarity 
are  very  important.  He  has  ascertained  that  electro- 
chemical circuits  are  produced  between  two  liquids  sepa- 
rated by  a membrane.  That  part  of  the  membrane  in 
contact  with  the  liquid  acting  as  an  acid,  is  the  negative 
pole,  and  the  opposed  surface  is  the  positive  pole.  The 
different  anatomical  elements — cells,  tubes,  globules,  and 
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tlieir  liquid  connections — form  electro-capillary  couplets. 
Bccquerel  has  shown  that  a muscle  in  contact  with  re- 
spired oxygen  is  in  the  same  condition  as  in  presence  of 
the  hlood,  hut  the  results  are  not  exactly  the  same,  and 
that  when  the  muscle  is  disorganized,  reduced  to  a paste, 
it  consumes  a quantity  of  oxygen  double  that  used  by  a 
muscle  which  is  entire  and  of  the  same  weight.  If  the 
intact  muscle,  and  the  muscle  reduced  to  a paste,  is  placed 
on  a plate  of  platinum,  and  another  platinum  plate  intro- 
duced into  the  interior,  a current  is  found  to  pass  from 
the  interior  to  the  exterior,  as  shown  by  the  deflection  of 
the  needle  of  the  galvanometer ; the  exterior  is  positive, 
and  the  interior  negative.  As  the  exterior  is  in  contact 
with  the  oxygen  of  the  air,  and  is  oxidizable,  it  is  a rea- 
sonable presumption  that  this  is  the  determining  cause  of 
the  muscular  current  passing  from  the  exterior  to  the  in- 
terior. It  follows,  according  to  this  view,  that  electrical 
currents  in  muscles  have  their  origin  in  chemical  action. 
This  view  is  strongly  supported  by  the  experiment  in 
which  the  muscle  is  immersed  in  nitrogen  or  hydrogen. 
Under  these  circumstances  the  current  passing  from  the 
exterior  to  the  interior  lessens,  then  ceases,  and  finally 
passes  in  the  other  direction,  because  of  the  oxidizable 
materials  still  present  in  the  interior.  Further  experi- 
ments by  Becquerel  have  shown  that  there  exist  numerous 
electro-capillary  currents  between  the  blood  and  the 
liquids  in  the  muscles.  In  the  arterial  hlood,  oxygen  is 
fixed  in  the  hsematosin  by  capillary  affinity.  That  face 
of  the  capillary  in  contact  with  the  arterial  blood  is  the 
negative  pole,  and  the  opposed  face  next  the  muscular 
fluids  is  the  positive  pole. 
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CHAPTER  II. 

ACTION  OF  THE  GALVANIC  CURRENT  ON  MOTOR, 
SENSORY,  AND  MIXED  NERVES. 

It  will  assist  the  reader  to  comprehend  the  action  of 
galvanic  currents  on  nerves,  if  the  account  of  these  phe- 
nomena is  preceded  by  some  observations  on  contraction 
of  muscle,  for  it  is  by  muscular  contraction  that  many  of 
the  nervous  actions  are  interpreted.  Muscular  tissue  is 
composed  of  contractile  elements,  which  have  the  power 
to  shorten  themselves  when  acted  on  by  certain  stimu- 
lants. This  property  is  called  irritability,  and  Hallerian 
irritability,  because  first  established  by  Haller.  If  a mus- 
cle, fresh  and  uninjured,  be  irritated  by  pinching,  by 
chemicals,  or  by  galvanism,  it  will  at  once  contract,  i.  e., 
shorten  in  its  long  diameter  and  bulge  at  the  sides. 
When  left  undisturbed,  the  muscle  remains  entirely 
quiet,  but,  when  irritated,  it  contracts.  It  is  not  neces- 
sary that  the  irritation  be  applied  directly  to  the  muscle. 
Contraction  will  ensue  in  the  muscle  when  the  motor 
nerve  supplying  it  is  subjected  to  irritation.  The  nerve, 
also,  possesses  the  property  of  “irritability,”  but  no 
change  takes  place  in  its  form  or  appearance  when  it  is 
subjected  to  irritation,  It  may  undergo  some  molecular 
modification,  but  the  nature  of  this  is  unknown.  The 
impulse  originating  in  the  nerve  by  irritation  is  commu- 
nicated to  the  muscle,  and  contraction  of  the  muscle 
takes  place.  The  muscle-nerve  preparation  for  demon- 


Diagram  illustrating  apparatus  arranged  for  experiments  with  muscle  and  nerve. 
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A.  The  moist  chamber  containing  the  muscle-nerve  preparation.  (The  muscle- 

nerve  and  electrode-holder  are  shown  on  a larger  scale  m lug.  48.  ) I le 
muscle  m,  supported  by  the  clamp  cl,  which  firmly  grasps  the  end  of  the 
femur/’,  is  connected  by  means  of  the  S hook  s and  a thread  with  the 
lever  l,  placed  below  tlie  moist  chamber.  The  nerve  n,  with  the  portion 
of  the  spinal  column  n'  still  attached  to  it,  is  placed  on  the . electrode- 
holder el,  in  contact  with  the  wires  x,  y.  The  whole  of  the  interior  of 
the  glass  case  g l,  is  kept  saturated  with  moisture,  and  the  electrode- 
holder  is  so  constructed  that  a piece  of  moistened  blotting-paper  may  be 
placed  on  it  without  coming  in  contact  with  the  nerve. 

B.  The  revolving  cylinder  bearing  the  smoked  paper  on  which  the  lever  writes. 

C.  Du  Bois-Reymond’s  key  arranged  for  short-circuiting.  The  wires  x and  y 

of  the  electrode-holder  are  connected  through  binding  screws  in  the  floor 
of  the  moist  chamber  with  the  wires  x'  y' , and  these  are  secured  in  the 
key,  one  on  either  side.  To  the  same  key  are  attached  the  wires  x " y,r 
coming  from  the  secondary  coil  s c of  the  induction  machine  D.  This 
secondary  coil  can  be  made  to  slide  up  and  down  over  the  primary  coil 
pr  c,  with  which  are  connected  the  two  wires  x'"  and  y<" . x'"  is  con- 

nected directly  with  one  pole,  for  instance  the  copper  pole  c p of  the 
battery  E.  yl"  is  carried  to  a binding  screw  a of  the  Morse  key  F,  and  is 
continued  as  yiY  from  another  binding  screw  b of  the  key  to  the  zinc  pole 
2 p of  the  battery. 

Supposing  everything  to  be  arranged,  and  the  battery  charged,  on  depress- 
ing the  handle  ha,  of  the  Morse  key  F,  a current  will  be  made  in  the  primary 
coil  pr  c,  passing  from  c p,  through  x"'  to  pr  c,  and  thence  through  y'"  to 
a,  thence  to  b,  and  so  through  ifv  to  2 p.  On  removing  the  finger  from  the 
handle  of  F,  a spring  thrusts  up  the  handle,  and  the  primary  circuit  is  in 
consequence  immediately  broken.  At  the  instant  that  the  primary  current 
is  either  made  or  broken,  an  induced  current  is  for  the  instant  developed  in 
the  secondary  coil  s c.  If  the  cross-bar  h,  in  the  Du  Bois-Reymond’s  key  be 
raised  (as  shown  in  the  thick  line  in  the  figure),  the  wires  x",  x' , x,  the 
nerve  between  the  electrodes,  and  the  wires  y,  y',  y" , form  the  complete 
secondary  circuit,  and  the  nerve  consequently  experiences  a making  or  break- 
ing induction-shock  whenever  the  primary  current  is  made  or  broken.  If  the 
cross-bar  of  the  Du  Bois-Reymond  key  be  shut  down,  as  in  the  dotted  line  h' 
in  the  figure,  the  resistance  of  the  cross-bar  is  so  slight  compared  with  that 
of  the  nerve  and  of  the  wires  going  from  the  key  to  the  nerve,  that  the  whole 
secondary  (induced)  current  passes  from  x"  to  y"  (or  from  y"  to  x")  along  the 
cross-bar,  and  none  passes  into  the  nerve.  The  nerve,  being  thus  short- 
circuited,  is  not  affected  by  any  changes  in  the  current. 


The  muscle-nerve  prepa- 
ration of  Fig.  47,  and  the 
clamp,  electrodes,  and  elec- 
trode-holder, are  here  shown 
on  a larger  scale — the  letters 
as  in  Fig.  47.  The  form  of 
electrode-holder  figured  is  a 
convenient  one  for  general 
purposes,  but  many  other 
forms  are  in  use. 


Fig.  48. 
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strating  a muscular  contraction  consists  of  the  gastrocne- 
mius, with  the  sciatic  attached,  of  the  frog.  The  nerve 
acted  on  by  the  electrodes  of  an  induction  machine,  and 
the  muscle,  is  arranged  so  that  its  movements  can  be 
recorded  on  a revolving  cylinder.  The  whole  apparatus 
is  represented  in  Fig.  47  (from  Foster’s  Physiology)  and 
Fig.  48. 

A muscle-curve  obtained  by  this  apparatus  has  the 
form  shown  in  Fig.  49.  We  learn  from  this  that  a muscu- 


Fig.  49. 


A muscle-curve,  a indicates  the  moment  when  an  induction-shock  is  sent 
into  the  nerve  ; b,  the  commencement ; c,  the  maximum ; and  d,  the  close  of 
the  contraction.  (Foster.) 

lar  contraction,  which  seems  a single  movement,  is  made 
up  of  several.  There  is  a distinct  interval  between  the 
reception  of  the  shock  of  the  induction  coil,  and  the 
beginning  of  the  muscular  contraction.  This  period, 
which  is  antecedent  to  any  visible  alteration  in  the  muscle, 
is  known  as  the  latent  period.  Then  follows  the  phase 
of  contraction  which  is  not  instantaneous,  but  gradual, 
reaching  its  maximum,  and  then  relaxing,  the  whole  act 
occupying  about  of  a second. 

When  a descending  galvanic  current  is  made  to  traverse 
a motor  nerve,  a contraction  of  the  muscles  to  which  the 
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nerve  is  distributed,  takes  place  at  the  closing  and,  under 
some  circumstances,  at  the  opening  or  cessation  of  the 
current.  If  there  he  no  variations  in  the  intensity  of  the 
current,  during  the  whole  time  it  is  passing,  the  muscles 
remain  quiet.  If  the  current  is  feeble,  the  muscular 
contraction  will  take  place  at  the  closing  of  the  circuit 
only.  Under  all  circumstances,  the  energy  of  the  muscular 
contraction  is  greater  at  the  closing  than  at  the  opening 
of  the  circuit. 

Different  reactions  are  obtained  with  inverse  or  ascend- 
ing currents.  When  a motor  nerve  is  acted  on  by  a 
feeble  inverse  current,  muscular  contractions  are  obtained, 
only  at  the  opening  of  the  circuit,  but  if  the  current  is 
strong,  both  at  the  opening  and  closing.  Muscular  con- 
tractions produced  by  galvanic  excitation  are  stronger 
when  induced  by  a direct  current. 

The  sensory  nerves  are  affected  by  the  galvanic  current 
not  only  at  the  opening  and  closing  of  the  circuit,  but 
during  the  whole  time  the  current  is  passing.  The 
ascending  or  inverse  current,  however,  acts  more  energetic- 
ally, or,  in  other  words,  excites  more  painful  sensations 
than  the  descending,  or  direct  current. 

As  regards  the  mixed  nerves,  it  has  been  ascertained 
that  the  excitability  of  nerves  is  lessened  by  a descending 
current,  and  increased  by  an  ascending  current.  From 
this  law  has  been  deduced  the  following : a nerve  whose 
excitability  is  impaired  by  a descending  current  has  it 
restored  by  an  ascending  current,  and  conversely,  a nerve 
whose  excitability  is  increased  by  the  ascending  current 
has  it  lessened  by  a descending  current.  The  excitability 
of  nerves  seems  to  be  due  to  the  influence  of  the  cord  as 
well  as  to  the  passage  of  an  inverse  electric  current. 
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The  results  of  galvanic  stimulation  of  nerves  is  some- 
what different  when  the  nerves  acted  on  are  covered  by 
the  tissues.  Thus  far  the  laws  given  were  deduced  from 
direct  stimulation  of  the  nerves,  the  rheophores  being  in 
actual  contact  with  them.  Stimulated  through  interven- 
ing tissues,  it  is  found  that  the  most  energetic  contractions 
are  obtained  from  the  ascending  or  inverse  current,  and 
at  the  closing  of  the  circuit.  If  the  influence  of  the  cord 
be  withdrawn,  by  destroying  it,  or  paralyzing  it  with 
narcotics,  the  contractions  which  were  very  strong  in  the 
member  traversed  by  an  ascending  current,  are  now  very 
greatly  diminished,  whilst  in  the  other  member  they  are 
still  very  decided.  In  man,  in  the  pathological  state 
where  the  sensibility  is  diminished,  more  energetic  con- 
tractions are  obtained  with  a direct  or  descending  current, 
whilst  in  the  normal  condition,  and  especially  in  those 
who  are  impressionable,  the  inverse  or  ascending  current 
produces  the  strongest  contractions. 

When  sensory  fibres  are  excited,  contractions  result. 
Are  they  reflex  or  induced  contractions'?  The  contrac- 
tions excited  by  an  ascending  current  are  more  decided 
when  the  sensibility  is  intact ; but  when  the  sensibility  is 
destroyed  or  greatly  diminished,  the  contractions  are 
very  feeble,  and  are  stronger  under  these  circumstances 
when  excited  by  a descending  current.  It  is  probable, 
then,  that  the  contractions  due  to  excitation  ol  sensory 
nerves  are  reflex. 

When  a galvanic  current  is  made  to  traverse  a nerve, 
it  is  put  into  a peculiar  state — the  electrotonic  state  or 
electrotonus.  If  the  current  traverse  the  nerve  in  the  same 
direction  as  the  nerve  current,  the  intensity  of  the  latter 
is  increased,  if  in  the  opposite  direction,  it  is  diminished. 
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The  two  phases  of  this  condition  have  been  designated  by 
Dn  Bois-Reymond — the  positive  and  the  negative , who 
explains  it  by  assuming  that  a polarization  of  the  inter- 
vening molecules  takes  place,  just  as  in  the  transference 
of  the  current  from  one  element  to  another  in  the  excit- 
ing fluid  of  the  voltaic  cell.  According  to  Pfliiger,  the 
passage  of  the  current  affects  the  nerve,  causing  two  states  : 
that  part  of  the  nerve  in  contact  with  the  anode  loses  its 
excitability,  and  is  hence  known  as  anelectrotonie ; the 
other  part  in  contact  with  the  cathode  has  its  excitability 
increased,  and  is  hence  known  as  catelecti  otonic.  The 
anelectrotonus  and  the  catelectrotonus  exist  for  a short 
distance  from  the  point  of  contact  of  the  poles,  and  are 
increased  with  the  augmentation  of  the  current,  up  to  a 
certain  point,  when  they  diminish  and  disappear.  This 
condition  of  increased  or  diminished  excitability  of  the 
nerve  at  the  negative  and  positive  pole  respectively,  may 
be  explained  in  another  way.  When  a nerve  is  subjected 
to  the  action  of  a galvanic  current,  its  constituents  capable 
of  electrolytic  decomposition  must  necessarily  obey  the 
laws  of  electrolysis  ; the  alkalies  and  hydrogen  will  appear 
at  the  negative  pole,  the  acids  and  oxygen  at  the  positive. 
This  is  a fact  in  regard  to  which  there  can  be  no  differ- 
ence of  opinion.  Humboldt  was  the  first  to  discover, 
that  the  excitability  of  a nerve  is  increased  by  contact 
with  an  alkaline  solution,  and  diminished  by  contact  with 
an  acid  solution.  Matteucci  maintained,  in  accordance 
with  these  data,  that  the  phenomena  of  anelectrotonus 
and  catelectrotonus  were  simply  due  to  these  chemical 
actions,  and  Becquerel  has  arrived  at  the  same  results. 
Onimus  and  Legros  oppose  to  this  chemical  theory  of 
electrotonus,  the  important  observations,  that  when  the 
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current  is  strong  the  electrotonic  state  diminishes  and  then 
disappears,  and  that  anelectrotonus  is  induced  when  the 
electrode  is  separated  from  the  nerve  by  the  integument 
and  fatty  tissue.  They  conclude  that  neither  the  expla- 
nation of  Pfluger  and  the  German  school  nor  that  of 
Matteucci  suffices,  and  that  the  phenomena  in  question 
are  due  to  a functional  modification  produced  by  the  differ- 
ence in  the  direction  of  the  current. 

The  contraction  of  a muscle  is  stronger  the  more  intense 
the  current  acting  on  it,  but  this  is  true  to  a limited  extent. 
When  decided  contractions  are  obtained  by  a given  cur- 
rent, it  is  useless  to  attempt  to  produce  greater,  for  all 
added  beyond  this  maximum  increases  the  pain  without 
causing  stronger  contractions.  Changes  in  intensity  of 
the  current  increase  the  excitability  of  the  sensory  nerves, 
which  is  the  greater  the  more  rapid  the  variations. 

If  a nerve  is  acted  on  by  an  electrical  current  as  repre- 
sented in  the  figure,  the  molecular  change  produced  in  it 
effects  a modification  of  the  same  kind  in  the  molecular 


Fig.  50. 


condition  of  the  neighboring  nerve,  causing  a muscular 
contraction  as  if  the  nerve  were  directly  acted  on.  Let 
M and  Ma  represent  two  muscles  with  their  afferent 
nerves  attached,  and  N the  trunk  of  the  nerve.  Let  G 
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stand  for  the  galvanic  element  and  -j-  and  for  the 
positive  and  negative  electrodes.  If  a current  from  G 
acts  on  the  afferent  nerve  proceeding  to  Ma,  muscular 
contractions  will  be  caused  in  il/ci ; hut  the  change  in  the 
molecular  state  of  this  nerve,  induced  by  the  cunent,  will 
affect  the  molecular  condition  of  the  merve  proceeding  to 
M,  and  contractions  will  take  place  in  M,  also.  The 
contractions  in  M are  designated  induced  contractions. 


CHAPTER  III. 

ACTION  OF  INDUCED  OR  FARADIC  CURRENTS  ON 
MOTOR,  SENSORY,  AND  MIXED  NERVES. 

When  an  induction  current  is  applied  to  a mixed  nerve, 
pain  is  experienced,  and  muscular  contractions  ensue  in 
the  muscles  innervated  by  the  motor  filaments.  Acting 
on  a sensory  nerve  only,  pain  is  caused;  acting  on  an 
exclusively  motor  nerve,  muscular  contractions,  only, 
follow.  The  direction  of  the  current  has  apparently  no 
influence  in  the  result  produced.  If  strong  induced  cur- 
rents are  passed  through  a nerve  for  a long  time,  the  nerve 
loses  its  power  of  reacting  to  impressions — in  other  words, 
loses  its  excitability : if  a motor  nerve,  no  muscular  con- 
tractions then  follow  when  it  is  irritated ; if  a sensory  nerve, 
no  pain  is  then  induced.  The  excitant  action  of  the  in- 
duced current  depends  on  its  instantaneity ; hence  decided 
muscular  contractions  are  produced  by  a comparatively 


1 Onimus  et  Legros — Traite  d’Electricite  Medicale.  Paris,  1872. 
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weak  current.  Its  effect  on  the  nerve  is  clue  to  the  sudden 
and  rapid  changes  in  the  molecular  condition.  There  is 
a limit,  however,  to  the  effects  due  to  the  rapidity  of  the 
molecular  changes,  for  if  the  action  is  too  rapid,  there  is 
not  time  for  the  molecular  changes  to  take  place,  when 
of  course  excitation  is  not  produced.  Rapid  excitation  of 
a motor  nerve  induces  tetanic  contractions  of  the  muscles, 
during  which  relaxation  docs  not  occur  at  all.  Slow 
interruptions,  on  the  other  hand,  permit  distinct  contrac- 
tions and  relaxations  of  the  muscles  to  take  place — whence 
it  follows  that  the  latter  are  closely  imitative  of  the  physi- 
ological actions. 


CHAPTER  IV. 

ACTION  OF  GALVANIC  AND  FARADIC  ELECTRICITY  ON 
THE  SYMPATHETIC  AND  VASO-MOTOR  SYSTEMS. 

Previous  to  Bernard,  Petit,  Read  and  others  had  made 
some  observations  on  the  functions  of  the  sympathetic 
system,  hut  the  present  condition  of  our  knowledge  is 
chiefly  due  to  Bernard.  He  ascertained  that  when  the 
cervical  sympathetic  is  divided  a great  afflux  of  blood  takes 
place  on  that  side  of  the  head,  because  of  paralysis  of  the 
vessels  walls,  and  that  in  consequence  of  this  afflux  a con- 
siderable augmentation  of  the  temperature  and  sensibility 
result.  It  was  next  ascertained,  that,  if  the  cephalic  ex- 
tremity of  the  divided  nerve  be  galvanized  or  faradized, 
the  symptoms  due  to  division  of  the  nerve  disappear 
entirely;  the  vessels  contract  again,  the  abnormal  heat 
subsides,  and  the  exalted  sensibility  declines  to  normal. 
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As  will  be  presently  made  apparent,  there  are  great 
differences  in  the  effects  of  the  faradic  or  induced  current 
and  the  galvanic  in  respect  to  their  action  on  the  sympa- 
thetic. If  an  induced  current  is  applied  directly  to  the 
cervical  sympathetic,  the  following  phenomena  ensue: 
the  pupil  dilates,  the  globe  of  the  eye  projects  forward, 
the  bloodvessels  of  that  side  of  the  head  contract  and  the 
temperature  falls  below  normal,  the  production  of  tears 
is  lessened  and  the  cornea  is  dry,  etc.  In  man,  applied 
in  the  ordinary  way,  the  nerve  covered  by  the  tissues, 
electro-magnetic  and  magneto-electric  currents  and  static 
electricity  have  but  little  influence  on  the  sympathetic, 
whereas  very  mild  galvanic  currents  act  decidedly. 

It  is  necessary  to  distinguish  between  the  non-striated 
and  striated  muscular  fibre,  as  regards  the  mechanism  of 
contraction.  In  the  striated  or  voluntary  muscular  sys- 
tem the  contraction  of  the  muscle  occurs  as  a whole,  and 
by  one  effort;  but  in  the  non-striated,  it  is  composed  of 
two  acts — one  of  distinct  and  undivided  contraction,  the 
other  of  a vermicular  motion.  A typical  example  of  the 
contractions  taking  place  in  the  non-striated  muscles,  is 
afforded  by  the  vermicular  movements  of  the  intestines. 
The  contraction  of  these  muscles  is  really  reflex ; as  the 
intestinal  contents  come  to  a part  of  the  canal,  an  impres- 
sion is  made  on  the  filaments  of  the  sympathetic,  and 
this  impression  is  transmitted  to  the  ganglia  presiding  over 
these  movements;  an  impulse  originating  in  the  ganglia 
is  reflected  over  other  filaments  to  the  muscular  fibre, 
which  is  thrown  into  action,  but  the  action  is,  in  the  nor- 
mal state,  not  spasmodic  and  in  the  whole  muscle,  but  in 
each  part  in  turn,  producing  the  vermicular  motion.  The 

same  mechanism  exists  in  the  bloodvessels.  As  each  im- 
7 


98 


ELECTRO-PHYSIOLOGY. 


pulse  of  the  hloocl  column  reaches  successive  portions  of 
the  vessel,  a reflex  contraction  ensues,  and  thus  from  the 
beginning  to  the  end  of  the  vessel  contraction  of  each 
fibre  goes  on  in  turn — the  whole  movement  vermicidar. 
It  results  from  the  difference  between  spasmodic  and  ver- 
micular contractions,  that  the  former,  by  suddenly  closing 
the  vessels,  cut  off  the  blood  supply,  and  the  latter,  by 
promoting  the  normal  movements  of  the  vessel  walls, 
increase  the  amount  of  blood  passing  in  a given  time. 
Induced  or  interrupted  currents,  by  causing  spasmodic 
contraction,  diminish  the  flow  of  blood,  or  arrest  it 
entirely.  As  has  been  stated,  the  direct  application  of 
the  faradic  current  to  the  superior  ganglion  of  the  sym- 
pathetic, causes  strong  contraction  of  the  vessels,  diminu- 
tion of  temperature,  etc.  On  the  other  hand,  the  con- 
tinuous galvanic  current  contributes  to  the  activity  of  the 
circulation,  re-establishes  it  when  arrested,  and  elevates 
the  temperature. 

Although  the  general  opinion  is  that  the  direction  in 
which  the  current  is  passing  has  but  little,  if  indeed  any, 
influence  over  the  result,  the  experiments  of  Onimus  and 
Legros  seem  conclusive.  They  show  that  the  diiect  01 
descending  current  increases  the  vermicular  movements, 
and  augments  the  amount  of  blood  passing  to  a part,  and 
that  the  inverse  or  ascending  current  lessens  the  flow  ol 
blood  by  diminishing  the  vermicular  movements,1  etc. 


1 Op.  cit.,  p.  185. 
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CHAPTER  V. 

ACTION  OF  GALVANIC  AND  FARADIC  ELECTRICITY 
ON  MUSCLE— STRIATED  AND  NON-STRIATED. 

Striated. — The  existence  of  a distinct  endowment  in 
muscular  tissue,  known  as  irritability — Hallerian  irrita- 
bility— or  the  power  to  contract  on  the  application  of 
stimuli,  has  been  already  set  forth.  The  action  of  motor 
nerves  on  muscles  has,  also,  been  explained.  We  have, 
however,  now  to  consider  the  behavior  of  muscular  tissue 
when  acted  on  directly  by  the  different  forms  of  galvanic 
and  faradic  currents.  That  a muscle  can  be  stimulated 
to  act  independently  of  the  nerves  was  first  actually 
demonstrated  by  Bernard,  who  secured  the  physiological 
separation  of  the  nerve,  by  the  use  of  woorara,  which 
paralyzes  the  end  organs  of  the  motor  nerves,  leaving 
the  muscle  intact. 

When  a galvanic  current  is  applied  directly  to  a mus- 
cle, it  contracts  at  the  opening  and  closing  of  the  circuit. 
Whilst  the  current  is  passing,  the  muscle  is  quiet.  This 
fact  is,  however,  not  without  exceptions.  Contractions  do 
take  place  at  times  when  a strong  current  is  passing,  or 
when  there  are  decided  variations  in  the  tension  of  the 
current.  The  contraction  produced  by  closing  the  circuit  is 
stronger  than  that  caused  by  opening  the  circuit,  and  this 
is  true  quite  irrespective  of  the  direction  of  the  current. 

When  a very  powerful  current  is  sent  through  certain 
nerve  trunks,  tonic  contractions  may  occur  in  the  group 
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of  antagonistic  muscles.  For  example,  when  the  median 
nerve  is  acted  on  by  such  a current,  contraction  will  take 
place  in  the  extensors  of  the  hand,  and  will  continue  so 
long  as  the  current  is  passing,  but  will  immediately  cease 
on  opening  the  circuit.  To  these  contractions  was  given 
the  name  galvcmo-ionic , by  Remak,  who  first  described 
them.  These  phenomena  have  given  rise  to  much  dis- 
cussion. By  many  they  are  regarded  as  reflex,  and  pro- 
duced by  the  strong  irritation  of  the  nerve.  Onimus  and 
Legros,  who  have  thoroughly  investigated  the  question, 
maintain  that  such  galvano-tonic  contractions  are  genuine, 
although  they  do  not  approve  the  theories  of  Remak. 
The  direction  of  the  current  they  hold  is  important. 
Certain  muscles,  especially  those  of  the  larynx  and  pharynx, 
readily  pass  into  galvano-tonic  contractions,  when  the 
galvanic  current  is  applied  to  the  neck,  one  pole  resting 
on  the  hyoid  bone,  for  example. 

When  a muscle  is  acted  on  by  a faradic  current  it  is 
thrown  into  strong  contraction.  If  the  interruptions  are 
rapid  the  contractions  do  not  cease,  and  the  muscle  is 
tetanized.  If  the  action  is  kept  up  the  muscle  becomes 
fatigued,  and  finally  loses  its  irritability  and  passes  into  a 
state  of  cadaveric  rigidity.  This  condition  of  fatigue 
may  be  due  to  the  persistent  excitation  of  the  muscle,  or 
to  the  mechanical  work  accomplished  by  it  in  its  conti ac- 
tions. This  rigidity  is  probably  due  to  the  solidification 
of  myosin , an  albuminous  material  found  in  muscle,  and 
which,  coagulating  after  death,  causes  post-mortem  rigidity . 
When  the  muscles  are  fatigued  and  their  excitability 
diminished  by  prolonged  excitation  with  the  faradic  cur- 
rent, their  functional  condition  may  be  quickly  rehabili- 
tated by  passing  a continuous  galvanic  current  through 
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them.  If  faradic  currents  are  not  too  long  applied,  and 
are  not  too  strong,  the  functional  activity  and  nutritive 
condition  of  the  muscles  is  improved  by  them.  The  in- 
creased activity  of  the  muscle,  when  stimulated  by  the 
faradic  current,  causes  a rise  of  temperature  in  the  muscle, 
which  may  be  readily  measured.  This  rise  of  temperature 
is  due  simply  to  the  increase  in  the  oxidation  processes — 
to  the  consumption  of  oxygen  and  production  of  carbonic 
acid. 

The  study  of  the  action  of  muscles,  especially  those  of 
the  face,  forearm,  and  hand,  has  led  to  some  important 
discoveries.  We  owe  these  studies  especially  to  Duchenne. 
The  method  of  Duchenne  consists  in  the  use  of  his  elec- 
trodes, so  placed  that  a single  muscle  can  be  acted  on 
separately,  and  its  function  studied.  Favored  with  a case 
of  anaesthesia  of  the  trigeminus,  he  was  enabled  to  ex- 
amine deliberately  the  action  of  the  various  muscles  con- 
cerned in  physiognomonical  expression,  and  has  enlarged 
our  knowledge  of  their  action.  Darwin  has  made,  in  his 
Anatomy  of  the  Expressions  in  Man  and  Animals,  large 
use  of  these  observations  by  Duchenne.  The  observations 
of  Duchenne,  although  of  great  importance,  are  chiefly  of 
anatomical  interest. 

Non-striatecl. — When  the  organic  muscular  fibre,  non- 
striated,  is  acted  on  by  a galvanic  current,  contraction 
does  not  ensue  at  once  and  spasmodically  as  is  the  case 
with  striated  muscle,  but  a slow  movement  begins  after 
the  stimulus,  and  is  slowly  propagated  from  muscular 
fibres  first  stimulated  to  succeeding  ones,  and  when  the 
contraction  reaches  its  maximum,  a gradual  relaxation 
ensues,  and  in  regular  order.  The  movement  is  vermi- 
cular. The  difference  in  the  mode  of  contraction  of  the 
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two  kinds  of  muscle  consists  in  the  rate  of  contraction, 
and  the  propagation  of  the  impulse  to  all  parts  of  the 
same  system  of  fibres.  As  regards  the  rate  of  contraction, 
the  iris  is  an  exception  to  organic  muscular  fibre  gene- 
rally in  that,  when  stimulated  by  the  galvanic  or  faradic 
currents,  contraction  at  once  takes  place,  and  ceases  when 
the  current  is  broken.  The  pupil  is  made  to  dilate  or 
contract  as  the  radiating  or  circular  fibres  are  stimulated. 
The  longitudinal  and  circular  fibres  of  the  oesophagus, 
stomach,  and  intestine  are  made  to  contract  by  both  forms 
of  electrical  stimulation.  The  spleen,  also,  contracts,  if 
directly  stimulated  by  the  contact  of  the  electrodes,  but 
the  spleen  in  the  human  subject  will  only  act  on  very 
powerful  stimulation.  The  action  of  galvanism  and 
faradism  on  the  vaso-motor  system  has  already  been 
discussed. 


CHAPTER  VI. 

ACTION  OF  GALVANIC  AND  FARADIC  CURRENTS  ON  THE 
CEREBRO-SPINAL  AXIS. 

To  obtain  definite  reactions  from  the  brain,  by  galvanic 
or  faradic  irritation,  was  long  considered  impossible.  The 
more  recent  investigations  have,  however,  not  only  demon- 
strated the  electric  excitability  of  the  brain,  but  have 
opened  up  a new  field  of  speculation  and  of  scientific 
inquiry,  by  localizing  function,  by  establishing  the  areas 
of  certain  “cortical  centres,”  and  by  connecting  the  basal 
ganglia  with  definite  motor  and  sensory  functions.  The 
dura  mater  under  normal  conditions,  and  the  cerebral  cor- 
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tex,  are  without  sensibility.  The  localization  of  the 
cortical  functions  has  been  much  advanced  by  the  labors 
of  Leyden,  Fritsche  and  Hitzig,  Ferrier,  Nothnagel,  and 
others.  As,  however,  these  investigations  are  not  con- 
nected with  the  inquiry  before  us,  we  pass  them  o^cr 
despite  their  great  interest  and  scientific  value. 

Can  the  brain  be  affected  by  electrical  currents  from 
the  exterior  1 The  only  form  of  electricity  which  acts 
decidedly  on  the  brain  from  without  is  the  galvanic. 
Faradic  currents  are  confined  to  the  external  tissues 
chiefly,  and  in  small  quantity  penetrate  to  the  brain 
itself.  Erb  made  the  first  satisfactory  demonstration, 
which  proved  the  passage  of  the  galvanic  current  through 
the  substance  of  the  brain,  when  the  electrodes  were 
applied  at  opposite  points  on  the  scalp.  As  the  conduc- 
tivity of  tissues  depends  on  the  amount  of  water  which 
they  contain,  and  as  numerous  foramina  for  the  passage 
of  nutrient  vessels  and  nerves  exist,  there  is  no  insur- 
mountable obstacle  to  the  passage  of  the  current  through 
the  brain.  When  the  electrodes  are  placed  on  the  mas- 
toid processes,  or  one  on  the  forehead  and  the  other  on 
the  occiput,  flashes  of  light,  a metallic  taste,  and  vertigo 
are  produced,  especially  at  the  opening  and  closing  of  the 
curcuit.  These  phenomena  are  due  to  the  action  of  the 
current  on  the  cerebral  circulation,  and  to  derived  cur- 
rents, which  stimulate  the  nerves  of  special  sense.  On 
the  other  hand,  Althaus  maintains  that  the  symptoms 
produced  by  the  passage  of  a galvanic  current  through 
the  brain  are  due  to  the  excitation  ol  the  filaments 
of  the  fifth  nerve.  In  a case  ol  anaesthesia  ol  the 
fifth  coming  under  his  observation,  none  of  the  usual 
phenomena  of  galvanic  excitation  of  the  brain  could  be 
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caused ; hence,  he  concludes,  that  the  fifth  nerve  is  the 
channel  of  transmission. 

As  respects  the  action  of  electricity  on  the  spinal  cord, 
Erb1  maintains,  that  “the  experiments  on  stimulation 
have  produced  few  results  of  consequence,”  and  that  “ it 
is  still  a debated  question  whether  the  substance  of  the 
cord  is  excitable  or  not,  and  whether  all  the  phenomena 
of  excitation  may  not  be  referred  to  irritation  of  the 
nerve  roots.”  With  the  expression  of  these  doubts,  we 
proceed  to  give  the  results  which  have  been  obtained  by 
direct  excitation  of  the  cord.  When  a galvanic  current  is 
made  to  traverse  the  spinal  cord,  bilateral  muscular  con- 
tractions, and  pain  are  produced.  As  a rule,  the  ascend- 
ing current  causes  more  decided  contractions  than  the 
descending,  and  maintains  the  contractions  longer.  During 
the  passage  of  a descending  current,  no  form  or  strength 
of  peripheric  excitation  will  induce  reflex  actions.  The 
inverse  currents  produce  the  same  effect,  but  in  general 
they  give  rise  to  a series  of  contractions  in  the  inferior 
members,  and  augment  the  reflex  actions.  When  the 
ascending  current  is  passing,  peripheric  irritation  does 
not  cause  reflex  actions.  It  is  hence  concluded — 

“ The  descending  current  applied  to  the  cord  acts 
directly  on  the  motor  nerves  and  not  by  reflex  action ; 

“ The  ascending  current  augments  the  excitability  of 
the  cord,  but  affects  the  motor  nerves  by  reflex  action ; 
the  contractions  determined  by  it  are  stronger,  the  greater 
the  excitability  of  the  sensory  nerves  and  of  the  spinal 
centre,  and  the  action  on  the  motor  nerves  becomes 


Ziemssen’s  Cyclopedia,  vol.  xiii. 


i 


EFFECTS  ON  THE  PNEUMOGASTRIC. 


105 


feebler,  as  the  sensory  nerves  and  the  cord  decline  in 
excitability.” 

It  follows  from  these  conclusions,  that  the  sensory  nerves 
lose  their  properties  more  rapidly  and  are  restored  moie 
slowly  than  the  motor. 

In  the  spinal  cord  there  exist  centres  of  the  sympathetic 
system.  From  the  fifth  cervical  to  the  tenth  dorsal,  is  a 
region  of  the  cord,  electrical  excitation  of  which  is  followed 
by  dilatation  of  the  pupil.  An  impulse  originating  in  the 
cord  is  propagated  to  the  cervical  ganglia  of  the  sympa- 
thetic, and  referred  to  the  radiating  fibres  of  the  iris. 
This  region  is  known  as  the  dlio-spinal  region , and  was  so 
named  by  Budge  and  AAaller,  because  filaments  ol  the 
sympathetic  system,  having  connection  with  those  inner- 
vating the  iris,  originate  here.  A similar  centre,  governing 
the  lower  rectum,  bladder,  vasa  deferentia,  etc.,  has  been 
discovered  by  Waller  in  the  lumbar  part  of  the  cord,  and 
is  known  as  the  genito-spinal. 


CHAPTER  VII. 

ACTION  OF  GALVANIC  AND  FARADIC  CURRENTS  ON  THE 
PNEUMOGASTRIC  NERVE  AND  HEART. 

It  is  well  known  that  when  a strong  current  is  passed 
through  the  pneumogastric,  the  action  of  the  heart  is 
arrested  in  the  diastole.  A weak  current,  however, 
increases  the  rate  and  energy  of  the  cardiac  movements. 
When  the  nerve  is  divided,  no  effect  on  the  heart  is  pro- 
duced by  galvanization  of  the  upper  extremity,  but  if  the 
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current  is  strong,  the  movements  of  the  respiratory  organs 
are  arrested  during  inspiration.  Cessation  of  the  galvan- 
ism suffices  to  restore  the  function  of  respiration,  which 
goes  on  as  before,  except  somewhat  more  rapidly.  Besides 
this  effect  on  respiration,  galvanization  of  the  upper  portion 
of  the  divided  pneumogastric  affects  the  production  of 
sugar,  which  is  found  in  the  blood,  bile,  and  cerebro-spi- 
nal  fluid,  and  lessens  materially,  and  probably  arrests  the 
secretion  of  urine.  Galvanization  of  the  lower  extremity 
of  the  divided  nerve  does  not  arrest  respiration,  but  does 
stop  the  heart  in  the  diastole. 

Faradization  of  the  pneumogastric  causes  an  arrest  of 
the  intestinal  contractions,  and  a lowering  of  the  tension. 
When  the  nerve  is  divided,  electrization  of  the  inferior 
extremity  has  no  influence  on  the  intestine,  but  electriza- 
tion of  the  superior  portion  of  the  divided  nerve  has  the 
same  effect  as  faradization  of  the  undivided  nerve  (Onimus 
et  Legros,  p.  655).  It  is  a remarkable  fact  that  stimula- 
tion of  the  vagus  produces  the  opposite  effect  on  the 
stomach  from  that  caused  in  the  intestine. 

Galvanic  currents  applied  to  the  pneumogastric  exert 
but  little  influence  on  the  intestines,  but  have  decided 
effects  on  the  stomach.  A descending  current  acting  on 
the  right  or  left  nerve  suspends  the  contractions  of  the 
stomach.  When  the  galvanic  current  acts  on  the  inferior 
portion  of  the  divided  nerve,  the  result  differs  according 
to  the  direction  of  the  current ; the  ascending  current 
has  no  effect ; the  descending  current  causes  an  imme- 
diate arrest  of  the  stomach  contractions.  Vomiting  is 
caused  by  the  induced  current ; a quiescent  state  of  the 
stomach  by  the  galvanic  current. 

An  induced  current  applied  directly  to  the  intestines 
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causes  contractions  at  the  point  of  contact  of  the  poles, 
but  between  the  poles,  the  parietes  of  the  intestine  arc 
relaxed.  Continuous  currents  abolish  peristaltic  moi  c - 
ments,  and  lower  the  tension  if  the  current  acts  in  the 
direction  of  the  normal  movements,  hut  increase  the  ten- 
sion if  acting  in  the  contrary  direction.  Electrization  of 
the  cord  by  continuous  currents  increases  the  peristaltic 
movements  very  notably  at  the  time  of  their  application. 
Currents,  of  induction  increase  the  tension  without  de- 
termining peristaltic  movements.  Continuous  currents 
acting  on  the  splanchnic  nerves  give  rise  to  peristaltic 
action.  When  the  interrupted  current  acts  on  the  pneu- 
mogastric,  dilatation  and  immobility  of  the  intestine  are 
caused.  Moderate  continuous  currents  acting  on  the 
pneumogastric  affect  the  intestines  slightly,  and  arrest  the 
contractions  of  the  stomach. 


CHAPTER  VIII. 

ACTION  OF  ELECTRICITY  ON  THE  SPECIAL  SENSES. 

The  galvanic  current  alone,  is  adapted  to  stimulate  the 
organs  of  special  sense.  Each  organ  is  excited  by  stimuli 
to  functionate  in  accordance  with  its  own  properties. 

When  a galvanic  current  is  applied  to  the  eyes,  if  at 
all  strong,  vivid  flashes  of  light  are  experienced.  A cur- 
rent from  one  or  two  elements  is  sufficient  to  develop  this 
reaction.  The  flashes  are  brightest  and  of  longest  dura- 
tion when  produced  by  cathodal  closing  (c.  c.),  that  is, 
when  the  circuit  is  completed  after  putting  the  negative 
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pole  or  cathode  in  position.  The  minimum  effect  is  pro- 
duced by  anodal  opening  ( a . o.).  The  reaction  being 
produced  chiefly  at  the  opening  or  closing  of  the  circuit, 
the  stimulation  of  the  retina  is  by  devived  cuvvents.  This 
organ  is  so  sensitive,  that  galvanic  currents  must  he 
applied  about  the  face  and  eyes  with  caution.  Duchenne 
reports  having  caused  amaurosis  by  over-stimulation  of 
the  retina  with  a strong  current.  It  is  probable  that  the 
danger  of  injuring  the  retina  is  less  than  is  supposed,  since 
galvanic  currents  are  used  with  great  freedom  about  the 
face.  The  author  has  known  of  no  instance  in  which 
injury  was  done  to  the  retina. 

When  the  galvanic  current  is  applied  about  the  face,  a 
metallic  taste  is  experienced.  This  is  also  caused  in 
greatest  intensity  by  the  cathodal  closing,  and  is  due  to 
stimulation  of  the  gustatory  nerve.  When  the  Schnei- 
derian membrane  is  stimulated,  a peculiar  odor  is  de- 
veloped, but  this  reaction  cannot  be  easily  obtained,  and 
currents  of  considerable  intensity  are  necessary.  We 
owe  to  Brenner,  of  St.  Petersburg,  the  demonstration  of 
the  acoustic  reactions  obtained  by  galvanization  of  the 
auditory  nerve.  Brenner  employed  the  rheostat  or  re- 
sistance coils  now  known  under  his  name,  for  the  purpose 
of  exact  measurement  of  the  strength  of  the  currents.  As 
the  resistance  of  a wire  to  the  passage  of  a galvanic  cur- 
rent is  directly  as  its  length,  and  inversely  as  its  section, 
it  follows  that  wires  of  different  length  and  of  the  same 
size  offer  unequal  resistance.  Hence,  to  introduce  into 
the  circuit  wires  of  different  lengths  is  to  interpolate 
various  degrees  of  resistance.  A standard  of  comparison 
is,  however,  necessary.  A piece  of  pure  copper  wire,  or  a 
certain  measure  of  quicksilver,  may  be  employed  as  the 


ELECTRICITY  ON  THE  SPECIAL  SENSES.  109 

“unit.”  The  standard  most  usually  employed  in  Ger- 
many is  the  unit  of  Siemens— a metre  of  metallic  mercury 
of  a given  diameter';  but  in  England  the  B.  A.  unit.  (See 
post.)  In  Brenner’s  rheostat,  there  are  resistance  coils  of 
varying  lengths,  representing  tens  up  to  thousands  of 
units.  Hence  the  nicest  subdivisions  in  the  strength 
of  a current  are  procured  by  the  introduction  into  the 
current  of  various  units  of  resistance.  The  method  of 
Brenner,  also,  affords  the  means  of  giving  exact  expres- 
sion to  results.  He  uses  certain  symbols,  to  express  the 
applications  and  the  results.  The  number  of  the  elements 
employed  in  the  investigation  are  given  in  Homan  char- 
acters, and  the  resistances  in  Arabic — thus;  XXX, 
500,  are  equivalent  to  thirty  elements  and  500  resistance 
units  introduced  into  the  circuit.  The  anodal  and  catho- 
dal opening  and  closing  of  the  circuit  are  expressed  by 
the  first  letter  of  the  German  word.  Thus  to  express 
cathodal  opening,  using  the  English  equivalent,  we  would 
employ  the  letters  CO;  or  cathodal  closing,  C C.  Ano- 
dal opening  will  be  A O ; anodal  closing,  A C.  The 
German  mode  of  expression,  which  has  unfortunately 
been  adopted  by  some  English  electrologists,  is  as  follows: 
Cathode  is  represented  by  K ( Kathode );  Anode,  by  A; 
closing  the  circuit  is  S (Schlieszung  = Shutting) ; opening 
the  circuit  is  O ( Oeffnung  = opening) ; Z (Zuckung  = 
contraction)  stands  for  the  muscular  contraction  when  it 
is  strong,  and  z when  it  is  weak.  A strong  contraction  in 
a muscle  taking  place  on  cathodal  closing  is  represented 
as  K S Z ; if  a weak  contraction,  the  same  letters  with  a 
small  z.  A strong  anodal  closing  contraction  is  A S Z; 
an  anodal  opening  contraction  is  A O Z.  The  reactions 
induced  are  also  expressed  by  symbols.  When  the 
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auditory  nerve  is  stimulated  by  the  galvanic  current, 
various  subjective  noises  are  caused,  as  whistling,  ringing, 
roaring,  rumbling,  humming,  etc.,  each  of  which  is  ex- 
pressed by  a symbol.  To  these  observations  of  Brenner 
it  has  been  objected  that  they  are  reflex  through  the  fifth 
nerve,  but  Erb  and  other  electrologists  have  fully  con- 
firmed them. 

To  apply  galvanism  to  the  ear,  the  external  auditory 
canal  is  filled  with  tepid  water  acidulated  slightly  or  con- 
taining a little  salt.  One  electrode  of  suitable  shape  is 
introduced  into  the  water  and  the  other  is  applied  to  the 
neck,  or  to  the  mastoid  process  of  the  other  side.  A 
better  aural  electrode  consists  of  a hard-rubber  speculum 
with  a small  metal  electrode  in  its  centre,  projecting  a 
little  beyond  the  extremity  of  the  rubber.  To  use  this, 
a little  water  is  introduced  into  the  canal,  and  the  instru- 
ment is  then  passed  as  far  as  it  can  be  without  pain. 


PART  III. 

ELECTRO-DIAGNOSIS. 


CHAPTER  I. 

ELECTRO-CONTRACTILITY. 

In  practising  the  methods  of  electro-diagnosis,  certain 
preliminaries  must  be  adjusted.  In  the  first  place,  both 
galvanic  and  faradic  currents  are  necessary.  In  many 
cases,  the  result  is  determined  by  a comparison  of  the 
effects  of  the  two  currents.  The  position  of  the  patient, 
or  of  the  parts  to  be  examined,  must  be  carefully  attended 
to.  When  the  extremities  are  to  he  compared,  the  two 
sides  must  occupy  symmetrical  positions,  and  the  muscles 
should  be  in  an  equal  state  of  tension.  If  the  object  is 
to  ascertain  the  condition  of  muscles,  the  conduction  of 
the  current  through  the  skin  should  be  facilitated  by 
thoroughly  moistening  the  skin  and  the  electrodes.  The 
size  of  the  electrode  becomes  important  when  single  mus- 
cles are  to  be  examined.  The  small  olive-shaped  metal 
electrodes  of  Duchenne  are  admirably  suited  to  pick  out 
small  muscles.  They  should  be  covered  with  soft  leather, 
and  be  well  moistened.  The  electro-contractility  of  the 
healthy  muscle  should  be  first  determined,  if  our  object 
is  to  ascertain  the  degree  of  departure  of  diseased  muscle 
from  the  healthy  standard.  The  muscles  of  both  sides 
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being  affected,  the  comparison  must  be  made  with  some 
other  of  equal  capacity  and  vigor. 

If  a muscle  or  a group  of  muscles  is  paralyzed,  it  is  the 
object  of  electro-diagnosis  to  determine  the  source  and 
character  of  the  causes.  The  cause  may  consist  in  a 
change  in  the  condition  or  structure  of  the  muscle  itself, 
in  the  nerve  supplying  the  muscle,  in  the  spinal  cord,  in 
the  basal  ganglia  of  the  brain,  or  in  the  motor  centres  of 
the  hemispheres.  What  is  the  behavior  of  the  affected 
muscles  towards  the  electric  current,  under  these  various 
conditions  1 

Nature  of  the  reactions  to  electric  stimulation  when  the 
muscles  are  themselves  diseased. — When  a muscle  is  ex- 
posed to  a current  of  cold  air  under  certain  circumstances, 
it  passes  into  a condition  when  it  is  no  longer  obedient  to 
the  will,  and  is  relaxed  and  lifeless,  or  rigid  and  immov- 
able as  regards  its  power  of  contraction.  This  condition 
of  the  muscles  is  often  exemplified  by  the  deltoid,  or  the 
lumbar  muscles,  or  the  neck  muscles  (torticollis),  when 
so  exposed.  Again,  a muscle  or  group  of  muscles,  over- 
strained at  work,  or  crushed  or  bruised,  may  lose  all 
power  of  contraction  under  the  stimulus  of  the  will,  and 
may  undergo  atrophic  changes.  The  most  perfect  exam- 
ple of  a disabled  muscle  from  intrinsic  causes,  is  that  of 
progressive  muscular  atrophy,  if  we  adopt  the  theory  of 
Friedreich,  who  maintains  that  the  morbid  process  begins 
in  the  muscles,  and  extends  thence  to  the  nerves. 

In  the  healthy  condition  of  the  muscle,  it  can  be 
excited  to  contraction  by  a faradic  current  (faradic  excita- 
bility), and,  also,  by  a galvanic  current  (galvanic  excita- 
bility). The  muscular  contraction  is  the  same,  whether 
the  motor  nerve  supplying  the  muscle  is  acted  on,  or  the 
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muscle  itself  is  stimulated.  If  the  former,  it  is  called 
indirect , if  the  latter,  direct  excitation.  When  the  mus- 
cles are  entirely  normal,  the  minimum  strength  of  current 
sufficient  to  excite  them  will  induce  the  same  amount  of 
contraction  when  applied  to  the  motor  nerves  innervating 
them.  If  the  same  strength  of  current  be  applied  to  the 
symmetrical  muscles  or  motor  nerves  on  the  other  side, 
precisely  the  same  amount  of  contraction  will  follow.  In 
the  diseased  state  of  the  muscles  we  find  more  or  less 
departure  from  these  normal  reactions.  Immediately 
after  a muscle — in  consequence  of  a blow,  for  example — 
loses  its  power  of  voluntary  contraction,  it  may  still  re- 
spond to  electrical  stimulation  for  a brief  period ; but  if  the 
blow  is  sufficient  to  set  up  retrograde  changes  in  the  mus- 
cle, there  will  come  a time  when  it  will  not  act  to  any 
kind  of  stimuli.  When  the  muscle  is  undergoing  atrophy, 
fibroid  or  fatty  degeneration,  or  a chemical  change  which 
destroys  its  contractile  elements,  there  will  occur  a condi- 
tion in  which  it  ceases  to  act  normally  to  electric  stimula- 
tion. At  first,  it  ceases  to  respond  to  the  faradic  current ; 
then  follows  a period  when  it  will  still  act  to  a slowly 
interrupted  galvanic  current,  and  finally  it  cannot  react 
to  any  form  of  stimulation  nor  to  galvanic  or  faradic  cur- 
rents, never  so  powerful.  These  peculiarities  in  the  re- 
action of  a diseased  muscle  have  been  called  by  Erb, 
“ reaction  of  degeneration,”  and,  as  this  is  a fitting  expres- 
sion, it  is  likely  to  become  current.  At  first  no  adequate 
explanation  of  these  peculiarities  of  degenerating  mus- 
cular tissue  could  be  made.  It  is  now  understood,  how- 
ever, that,  as  the  changes  proceed  in  the  muscle,  the 
contractile  element  is  so  altered  that  it  cannot  respond 

to  the  faradic  current,  because  instantaneous,  whereas  the 
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galvanic  still  causes  movements,  because  it  passes  in  one 
direction  and  is  slowly  interrupted.  There  is,  finally, 
sucli  a complete  destruction  of  the  contractile  element 
that  no  contraction  can  take  place  to  either  form  of  cur- 
rent. 

Nature  of  the  reactions  to  electrical  stimulation  when 
the  motor  nerves , supplying  the  muscles , are  diseased. — 
It  is  very  important  to  distinguish  between  the  excita- 
bility of  nerve  and  muscle.  This  fact  will  come  out 
distinctly  when  we  study  the  effects  of  spinal  lesions. 
Now  we  are  concerned  with  simple  phenomena  due  to 
injury  or  disease  of  the  nerve,  and  the  effect  of  such 
changes  on  the  contractility  of  muscles.  By  paralyzing 
the  end  organs  of  the  nerves  with  curara,  Bernard  demon- 
strated the  existence  of  contractility  as  an  endowment  of 
muscular  tissue.  It  has  just  been  stated  that  the  same 
amount  of  electrical  energy  applied  to  the  motor  nerve 
will  cause  the  same  degree  of  contraction  as  when  applied 
directly  to  the  muscle.  The  state  of  the  nerve,  then,  has 
to  do  with  a normal  condition  of  the  motor  apparatus. 
When  inflammation  ensues  in  a motor  nerve,  there  is  a 
period  when  the  irritability  of  the  muscle  is  heightened, 
and  a less  degree  of  galvanic  or  faradic  irritation  will 
cause  contractions  than  is  necessary  in  health.  If  the 
nerve  is  softened  and  destroyed  by  the  inflammation,  the 
galvanic  and  faradic  excitation  have  less  and  less  effect, 
and  finally  the  influence  is  extinguished,  and  no  contrac- 
tions can  be  induced.  If  a motor  nerve  is  crushed  or 
clearly  divided  with  the  knife,  there  is  a brief  period 
during  which  the  electric  excitability  of  the  muscle  to 
both  currents  is  retained ; but  the  muscle  as  well  as  the 
nerve  undergoes  degeneration  (atrophy,  fatty  degeneration) 
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and  decline  proportionally  in  the  power  to  react  to  stimuli. 
Then  will  be  exhibited  the  phenomena  of  the  reactions 
of  degeneration.  The  effects  induced  in  the  nerve  must 
be  separated  from  those  resulting  in  the  muscle.  A very 
slight  increase  of  electric  excitability  is  occasionally  at 
first  noted  in  the  nerve,  but  usually  a quantitative  decline 
takes  place  from  the  second  or  third  day.  This  decline 
of  electric  excitability — it  should  be  noted — is  with  both 
faradic  and  galvanic  currents.  If  the  injury  is  complete 
and  irreparable,  this  quantitative  decline  continues,  and 
by  the  twelfth  day,  sometimes  earlier,  the  electric  excita- 
bility has  entirely  disappeared.  The  change  begins  in 
the  portion  of  nerve  nearest  the  injury,  and  extends 
thence  toward  the  periphery.  When  the  injury  does  not 
destroy  the  nerve  entirely,  and  is  remediable,  the  diminu- 
tion in  electric  excitability  is  not  entire,  and  slow  restora- 
tion occurs. 

If  a nerve  injured  in  any  of  the  modes  above  mentioned, 
so  that  it  no  longer  transmits  volitional  impulses,  and 
electrical  stimulation  produces  no  muscular  contractions, 
should  be  restored  by  union  of  the  divided  extremities, 
or  by  recovery  from  the  inflammation,  some  remarkable 
phenomena  are  observed.  The  first  point  to  note  under 
these  circumstances  is  the  fact,  that  the  muscles  react  to 
voluntary  impulses  before  they  do  to  galvanic  or  faradic 
stimulation.  In  other  words,  voluntary  efforts  can  be 
made  when  the  strongest  galvanic  or  faradic  current  would 
not  excite  a tremor.  Under  these  circumstances  we  may 
suppose,  as  Erb  shows,  that  the  nerve  has  regained  its 
power  to  conduct  but  not  its  power  to  react  to  electrical 
excitation.  He  supposes  in  these  cases,  that  regeneration 
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is  not  complete,  and  that  the  medullary  sheath  is  yet 
wanting  in  great  part  or  entirely. 

Nature  of  the  reactions  to  electrical  stimulation  ichen 
the  spinal  cord  is  the  seat  of  the  disease. — Very  great 
differences  are  to  be  noted,  in  the  effects  on  the  periphery 
of  the  position  of  the  disease  in  the  spinal  cord.  The 
group  of  “ myopathies  of  spinal  origin”  is  composed  of 
those  affections  in  which  the  motor  columns — the  anterior 
cornua — and  the  spinal  motor  nerves,  and  the  associated 
muscles,  are  alike  occupied  by  an  atrophic  degeneration. 
Progressive  muscular  atrophy,  glosso-labio-laryngeal  paral- 
ysis, and  infantile  paralysis, -are  examples.  In  these  dis- 
eases, an  atrophic  degeneration  begins  in  the  multipolar 
ganglion  cells  of  the  anterior  cornua,  the  motor  nerve 
roots  connected  with  them  degenerate,  and  rapid  wasting 
and  paralysis  ensue  in  the  muscles  innervated  by  them. 
It  must  be  borne  in  mind,  as  above  stated,  that  there  are 
differences  as  between  nerve  and  muscle,  and  hence  they 
must  he  studied  separately. 

In  a few  days  after  the  paralysis  is  manifest — in  two  or 
three  days,  usually — a regular  and  steady  decline  in  the 
electric  excitability  of  the  nerve  takes  place.  This  is  a 
quantitative  and  not  qualitative  change.  It  is  found  that 
not  only  are  stronger  currents  required  to  produce  con- 
traction of  the  muscles,  but  that  for  a current  of  a definite 
strength  the  contraction  produced  is  feebler  than  in  health. 
This  decline  in  the  electric  excitability  continues,  and  by 
the  end  of  the  second  week  certainly,  and  sometimes  by 
the  end  of  the  first  week,  the  electric  excitability  is 
entirely  lost,  and  then  no  excitation — galvanic  or  faradic 
— will  cause  the  least  trace  of  a contraction.  In  the  lan 
guage  now  employed  by  the  German  school  of  electro- 
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physiologists,  these  reactions  may  be  stated  as  follows; 
but  as  the  normal  reactions  must  be  given  as  a means  of 
comparison,  we  begin  with  them  : — 

Muscular  contractions  ensue  on  the  opening  and  clos- 
ing of  the  galvanic  current.  They  do,  also,  occur  under 
certain  circumstances  when  the  current  continues  to  pass, 
but  Ave  omit  these  from  consideration,  and  regard,  practi- 
cally, the  opening  and  closing  of  the  circuit.  The  laAv  of 
contraction  of  motor  nerves  and  muscles  is  made  up  of 
anodal  opening  (A  O),  and  anodal  closing  (A  C)  ; and 
of  cathodal  opening  (C  O),  and  cathodal  closing  (C  C). 
The  cathode  causes  contraction,  as  has  been  set  forth,  chiefly 
on  closing  the  circuit,  and  the  anode  chiefly  on  opening 
the  circuit.  The  reactions  obtained  with  currents  of 
different  degrees,  are  as  folio avs  : Using  the  Aveakest  cur- 
rent Avhich  Avill  cause  a contraction,  it  is  obtained  by  the 
cathodal  closing  (C  C),  and  no  movement  from  the  anode. 
With  a current  of  medium  strength,  the  cathode  causes 
stronger  contractions  on  closure  of  the  circuit,  but  not  on 
opening,  and  the  anode  causes  feeble  contractions  on  the 
opening  and  closing  of  the  circuit.  These  reactions  are 
expressed  by  the  letters  above  given,  and  the  first  letter 
of  any  qualifying  adjective.  With  a strong  current,  on 
opening  and  closing  the  circuit,  there  are  decided  anodal 
opening  and  closing  contractions,  whilst  the  cathode  causes 
strong  tetanic  contractions  at  the  closing.  There  arc, 
therefore,  four  kinds  of  contractions,  determined  by  the 
pole  on  the  muscle,  and  the  change  occurring  in  the 
circuit.  1.  The  cathodal  closing  contraction  C C C 
(according  to  the  German  formula  M S Z)  occurs  when 
the  cathode  is  applied  to  the  muscle,  and  the  circuit  is 
then  closed.  2.  The  anodal  closing  contraction  A C C 


118 


ELECTRO-DIAGNOSIS. 


(German  A S Z)  is  obtained  when  the  anode  rests  on 
the  muscle,  and  the  circuit  is  closed.  3.  The  cathodal 
opening  contraction  C O C (German  K.  O Z)  occurs 
when  the  cathode  rests  on  the  muscle  and  the  circuit  is 
opened.  4.  The  anodal  opening  contraction  A O C 
(German  A O Z)  is  obtained  when  the  anode  is  applied 
to  the  muscle,  and  the  circuit  is  opened. 

In  diseased  states  the  above  reactions  are  altered.  The 
first  change  that  ensues  is  in  the  cathodal  closing,  which 
disappears,  and  cannot  be  induced  by  any  ordinary 
strength  of  current ; then  the  anodal  closing  contraction, 
and  afterward  the  anodal  opening  contraction,  cease,  and 
finally  cathodal  closing  contractions  can  be  obtained  only 
with  the  strongest  current. 

The  reactions  of  degeneration  as  they  occur  in  the  mus- 
cular tissue  must  now  be  studied.  They  are  very  distinc- 
tive and  have  high  diagnostic  importance.  Under  the 
conditions  of  disease  in  the  cord,  now  assumed  to  exist, 
namely,  of  that  part  of  the  cord  from  which  the  paralyzed 
muscles  receive  their  innervation,  quantitative  changes 
occur  in  the  faradic  excitability  of  these  muscles.  The 
muscles  like  the  nerves  rapidly  lose  their  excitability,  but 
to  the  faradic  current  only.  In  about  a week  after  the 
symptoms  of  paralysis  manifest  themselves,  the  muscles 
begin  to  decline  in  their  electric  excitability,  and  at  the 
expiration  of  two  weeks  it  is  totally  extinguished,  so  that 
no  strength  of  current  will  cause  the  least  reaction.  This 
loss  of  faradic  excitability  is  permanent  in  the  incurable 
cases,  but  when  regeneration  of  the  nervous  tissues  can 
be  accomplished  there  will  occur  a restoration  of  the  ex- 
citability, but  it  is  always  feebler  afterwards,  how  complete, 
soever,  the  restoration  may  be. 
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The  reaction  to  the  galvanic  current  is  very  different. 
During  the  first  week  of  the  existence  of  the  paralysis, 
the  galvanic  excitability  declines  with  the  faraclic.  A 
very  remarkable  change  occurs  in  the  second  and  suc- 
ceeding weeks ; the  galvanic  excitability  then  begins  to 
increase,  and  this  augmentation  goes  on  for  several  weeks, 
and  is  coincident  with  qualitative  changes  in  the  order 
and  manner  of  contraction.  So  great  is  the  increase  in 
the  galvanic  excitability,  that  a strength  of  current  insuf- 
ficient to  move  the  muscles  in  the  healthy  state  will  now 
cause  lively  contractions.  Qualitative  changes  are  also 
to  be  noted.  Whilst  the  normal  contractions  are  nearly 
instantaneous,  those  induced  by  the  galvanic  current 
under  these  circumstances  are  slow  and  long  maintained,  the 
muscular  tonus  persisting  during  the  whole  time  the  current 
is  passing.  Whilst  the  galvanic  excitability  is  increasing, 
there  also  ensues  a progressive  qualitative  change  in  the 
law  of  muscular  contraction.  This  change  consists  in  a 
gradual  and  considerable  increase  of  the  anodal  closing 
contraction,  so  that  it  soon  equals,  may  even  surpass,  the 
cathodal  closing  contraction.  The  cathodal  opening  con- 
traction declines  in  the  same  ratio,  so  that  there  occurs  a 
complete  revolution  in  the  normal  formula  (Erb).  In 
the  further  progress  of  these  cases,  as  the  muscular  tissue 
undergoes  atrophic  degeneration,  there  ensues  a progres- 
sive quantitative  decline  in  the  contractions,  whilst  the 
qualitative  changes  above  mentioned  persist  to  the  last ; 
a very  feeble  anodal  closing  contraction  being  the  last 
evidence  of  vitality  in  the  muscle.  When  all  the  proper 
muscular  elements  disappear,  no  contractions  can  take 
place  under  any  circumstances.  When  the  morbid  pro- 
cess has  ceased,  and  recovery  sets  in,  there  occurs  a grad- 
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ual  change  in  the  direction  of  the  normal  reactions.  The 
galvanic  excitability  diminishes,  and  the  faradic  excita- 
bility returns  again,  hut  the  excitability  remains  below 
normal.  This  lowered  state  of  the  excitability  is  quite 
independent  of  the  restoration  of  the  motor  nerve  to  its 
functions.  It  may  occur  that  the  abnormal  excitability 
to  the  galvanic  current  of  the  muscles  themselves,  may 
be  present  with  a normal  state  of  the  galvanic  and  faradic 
excitability  of  the  nerves. 

The  difference  in  the  reaction  of  the  muscles  undergo- 
ing degeneration  to  the  galvanic  and  faradic  currents,  has 
already  been  explained,  but  it  may  be  well  to  repeat  that 
it  is  due  merely  to  the  fact  that  the  muscle  is  in  such  a 
state  that  it  cannot  respond  to  an  instantaneous  current, 
but  can  react  to  currents  of  long  duration. 

Nature  of  the  reactions  to  electrical  stimulation , when 
the  disease  is  above  the  paralyzed  parts , or  within  the 
cranium . — When  that  part  of  the  cord  is  healthy  from 
which  the  peripheral  nerves  are  given  off,  and  if  the 
nerves  and  muscles  are  free  from  disease,  the  electrical 
reactions  as  well  as  the  reflexes  will  be  perfectly  normal. 
Suppose,  for  example,  a transverse  myelitis  exists  above 
the  dorso-lumbar  enlargement  of  the  cord,  leaving  the 
latter  healthy,  all  of  the  muscles  and  nerves  of  the  lower 
extremity  deriving  their  innervation  from  this  point,  there 
will  be  no  quantitative  or  qualitative  changes  in  the  elec- 
trical reactions,  except  it  may  be  a somewhat  more  ready 
response  to  both  forms  of  excitation.  When  the  lesion 
is  in  the  basal  ganglia,  or  in  the  hemispheres  above,  no 
change  occurs  in  the  reactions  of  the  paralyzed  parts, 
unless,  in  the  further  progress  of  the  case,  alterations  of  a 
degenerative  kind  occur  in  the  cord,  peripheral  nerves,  or 
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muscles.  For  example — in  hemiplegia  from  a clot  in  the 
corpus  striatum,  there  is  no  change  in  the  electrical  re- 
actions, except,  that  in  some  cases,  the  muscles  respond 
more  readily  than  the  normal  muscles  do,  to  both  forms 
of  currents ; in  other  cases,  the  reactions  are  simply  noi- 
mal ; in  still  others,  there  is  a quantitative  decline  due 
merely  to  the  degenerative  changes  in  nerve  and  muscle. 

Conclusions.  — The  condition  of  paralyzed  muscles, 
when  affected  by  causes  within  themselves,  may  be  ascer- 
tained by  the  application  of  galvanism  and  faradism. 
Both  currents  are  necessary,  and  the  reactions  obtained 
are  indispensable  to  diagnosis  of  the  condition  of  para- 
lyzed muscles.  The  reactions  of  degeneration  afford 
precise  indications  of  the  state  of  the  muscles  in  certain 
forms  of  paralysis. 

The  motor  nerves,  also,  react  in  a definite  way  to  elec- 
trical stimulation,  and  they  must  be  examined  separately 
from  the  muscles  to  arrive  at  exact  knowledge  of  their 
condition. 

The  reactions  of  degeneration  afford  us  very  important 
diagnostic  indications  as  to  the  seat  of  spinal  lesions,  and 
separate  broadly  the  so-called  “ spinal”  from  the  “cere- 
bral paralysis.” 
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CHAPTER  II. 

ELECTRO-SENSIBILITY. 

When  electric  currents  are  applied  to  the  skin,  definite 
sensations,  of  a very  painful  kind,  are  produced ; but  far- 
adic  currents  are  more  severe  than  galvanic.  The  objects 
in  view  in  the  investigation  of  the  state  of  the  skin  are, 
to  ascertain  the  position,  extent,  and  degree  of  the  impaired 
sensations.  As  it  is  desirable  not  to  confuse  the  observa- 
tions by  muscular  contractions,  the  current  should  be 
confined  to  the  skin  itself.  This  is  accomplished  by 
drying  the  skin  thoroughly,  and  then  dusting  the  whole 
surface  to  be  examined,  with  some  drying  powder,  for  the 
conducting  power  of  the  skin  depends  on  the  amount  of 
moisture  it  contains.  The  metallic  brush — a bundle  of 
fine  wires — and  button-shaped  electrodes  are  best  suited 
to  test  the  sensibility  of  the  skin.  The  sensation  pro- 
duced by  the  faradic,  is  that  of  a burning  pain  with 
tingling ; by  the  galvanic,  that  of  warmth  with  prickling 
and  tingling  of  the  skin.  The  persistent  use  of  strong 
currents  destroys  the  power  of  the  afferent  nerves  to  com- 
municate impressions  to  the  brain. 

Prepared  in  the  mode  indicated,  the  skin  is  gone  over 
carefully,  and  the  state  of  the  sensation  to  the  galvanic 
and  faradic  current  noted.  The  faradic  current  is  chiefly 
used  for  this  purpose,  because  of  the  diffusion  of  the 
galvanic,  and  the  difficulty  of  confining  it  to  the  points 
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of  disease.  In  certain  cerebral  and  spinal  diseases,  the 
sensibility  to  faradic  stimulation  of  the  skin  is  much 
impaired,  and  large  tracts  are  entirely  anaesthetic  and 
analgesic.  The  boundaries  of  such  anaesthetic  regions 
can  be  neatly  and  accurately  made  out  by  the  electrodes. 
In  hysterical  anaesthesia,  and  hemianaesthasia  the  sensi- 
bility of  the  skin  to  electric  excitation  is  entirely  wanting. 
Again  by  means  of  electricity  (galvanism)  we  determine 
the  degree  of  electro-sensibility  of  the  muscles.  To  arriv  c 
at  a knowledge  of  the  muscular  sensibility,  the  galvanic- 
current  is  preferably  used;  the  electrodes  are  well  moist- 
ened. The  least  strength  of  current  that  will  cause 
muscular  contractions  only  should  be  employed,  since  the 
pain  caused  by  the  action  of  the  current  on  the  skin  ought 
not  to  interfere  with  the  pain  due  merely  to  muscular 
contraction.  When  a muscle  contracts  firmly,  a recog- 
nizable sensation  referable  to  the  contraction  is  felt.  In 
certain  conditions  of  disease,  this  sensation  is  wanting 
entirely.  Duchenne  formulates  the  electric  diagnosis  ol 
hysterical  paralysis  as  follows : “the  electro-contractility  ol 
muscle  is  normal,  but  the  electro-sensibility  is  diminished 
or  abolished.”  Although  there  are  many  exceptions  to 
this  dictum  of  Duchenne,  it  is  nevertheless  true  that  this 
formula  is  of  great  service  in  diagnosticating  hysterical 
paralyses.  In  cerebral  paralyses — in  hemiplegia — soon 
after  the  injury  has  been  inflicted,  the  electro-sensibility 
of  the  muscles  is  lessened  or  abolished,  whilst  the  normal 
contractility  remains.  In  occasional  cases  of  lead  paraly- 
sis, the  electro-sensibility  of  muscle  has  persisted,  whilst 
electro-contractility  has  declined. 

The  state  of  sensibility  of  the  skin  may  be  utilized  for 
determining  the  degree  of  narcotism,  in  cases  of  profound 
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insensibility.  Strong  faradic  excitation  of  the  skin  will 
quicken  and  at  the  same  time  deepen  the  respiratory 
movements  and  the  action  of  the  heart,  if  the  narcotism 
is  not  too  deep.  It  follows  of  course,  that  conclusions 
may  be  drawn  as  to  the  probable  result,  from  the  greater 
or  less  influence  which  the  cutaneous  excitation  has  on 
the  respiration  and  circulation. 

The  reactions  of  the  central  nervous  apparatus  may 
be  utilized  to  determine  its  real  state.  In  some  cases  of 
great  torpor  of  the  brain,  and  of  the  cervical  sympathetic 
ganglia,  currents  of  considerable  strength  are  necessary 
to  cause  vertigo,  flashes  of  light,  and  a metallic  taste.  In 
other  cases,  a feeble  current  from  a single  cup,  for  exam- 
ple, will  cause  very  decided,  even  alarming  effects.  This 
extreme  degree  of  susceptibility  is  associated  with  a very 
mobile  and  impressionable  nervous  system.  This  extreme 
susceptibility  to  galvanic  excitation  is  also  acquired.  Re- 
cent acute  troubles,  congestion  and  inflammation  of  the 
intracranial  organs  have  the  effect  to  exalt  the  suscepti- 
bility. That  the  existence  of  this  extreme  susceptibility 
is  a contra-indication  to  the  use  of  galvanism  about  the 
head  and  face,  is  highly  probable.  In  coming  to  conclu- 
sions on  this  point,  it  should  not  be  forgotten  that  the 
appreciation  of  sensations  of  all  kinds,  varies  much  in 
different  individuals.  The  observation  of  internal  sensa- 
tions is  a habit  with  many  persons,  who  become  propor- 
tionally acute  in  their  perception  of  them. 

Electricity  is  also  employed  in  the  diagnosis  of  feigned 
affections.  These  are  assumed  paralytic  affections,  due 
to  some  railroad  or  other  injury.  Often  important 
medico-legal  questions  arise,  and  large  sums  are  in  ques- 
tion. More  frequently  than  from  any  other  cause,  are 
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local  paralyses  referred  to  the  shock  of  a railroad  accident, 
or  to  direct  injury  received.  The  resulting  paralysis  is  of 
the  variety  known  as  spinal.  W hen  the  local  injury  is 
alleged  to  have  affected  a plexus  of  nerves,  as  the  brachial, 
an  assumed  paralysis  results.  When  the  injury  to  the 
nerves  is  genuine,  there  will  occur  the  reactions  of  de- 
generation, and  the  muscles  will  not  respond  to  a faradic 
current,  as  has  been  set  forth  repeatedly.  When  the 
paralysis  is  feigned,  the  patient  may  resist  as  he  will,  he 
cannot  prevent  muscular  contraction  according  to  the 
normal  formula:  when,  oi  course,  the  attempted  fraud 
will  be  exposed.  Again,  it  is  alleged  that  the  spine 
was  injured,  and  that  paralysis  of  the  inferior  extremi- 
ties (paraplegia)  has  resulted.  The  rules  already  laid 
down  must  be  applied  here.  If  that  part  of  the  spine 
which  innervates  the  inferior  extremities,  bladder,  and 
rectum,  is  diseased,  the  reactions  of  degeneration  will  take 
place;  but  if  the  injury  is  entirely  above  the  clorso- 
lumbar  enlargement,  very  different  results  will  be  obtained, 
— the  muscles  will  respond  readily  to  either  current. 

If  a tramp  seek  admission  to  the  comforts  of  a hos- 
pital on  the  pretence  of  having  a paralyzed  arm  or  leg, 
he  may  be  surprised  by  a faradic  current,  causing  vigor- 
ous contractions  of  the  muscles. 

Finally  the  electric  current  may  be  used  to  diagnosticate 
the  existence  of  death.  In  a short  time  after  death,  rigor 
mortis  sets  in,  the  muscles  lose  their  irritability,  and  can- 
not be  induced  to  contract  by  any  strength  of  current. 
Obviously,  this  means  of  diagnosis  has  but  little  impor- 
tance. 


PART  IT. 

ELECTRO-THERAPEUTICS. 


CHAPTER  I. 

ELECTRICITY  IN  CEREBRAL  AFFECTIONS. 

The  passage  of  galvanic  currents  though  the  brain  has 
been  clearly  established.  As  the  superior  ganglion  of 
the  cervical  sympathetic  exerts  an  immediate  control  on 
the  cerebral  circulation,  and  as  it  can  he  acted  on  by  gal- 
vanic excitation,  it  is  obvious  that  we  possess  in  galvanism 
an  agent  which  can  influence  the  intracranial  circulation, 
and  the  nutrition  of  the  intracranial  organs. 

Certain  precautions  are  necessary  in  making  galvanic 
applications  to  the  brain.  Before  applying  the  electrodes, 
the  operator  should  test  the  strength  of  the  current  on 
himself.  Strong  currents  are  never  proper  about  the  neck, 
face,  and  head,  under  ordinary  circumstances.  When  an 
extreme  degree  of  susceptibility  exists,  the  applications 
should  be  made  very  cautiously,  beginning  with  a frac- 
tion of  a cup  by  means  of  the  rheostat,  and  gradually 
increasing  the  strength  if  necessary. 

Cerebral  Congestion. — Excellent  results  are  obtained 
in  cerebral  congestion  by  galvanism  and  faradism.  Fre- 
quently interrupted  galvanic  applications  are  best  adapted 
to  this  purpose.  The  positive  electrode — anode — is  placed 
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in  the  fossa  behind  the  angle  of  the  jaw,  and  the  cathode 
on  the  fifth,  sixth,  or  seventh  cervical  vertebra,  and  inter- 
ruptions (anodal)  are  practised  every  few  seconds.  As 
in  the  opening  and  closing  the  circuit,  flashes  of  light 
and  vertigo  are  experienced,  caution  must  be  exercised. 
Patients  unacquainted  with  the  sensations  produced  by 
galvanism  are  apt  to  disregard  the  lighter  disturbances, 
and  to  demand  something  that  can  be  strongly  felt.  They 
should,  therefore,  be  instructed  in  the  character  of  the 
effects  to  he  produced.  The  interruptions  should  pro- 
duce only  the  faintest  possible  flashes  of  light  and  the 
most  transient  giddiness.  The  applications  ought  not  to 
exceed  three  minutes  in  duration  including  interruptions, 
and  should  be  made  daily.  If  some  improvement  is  not 
perceptible  after  a feAV  applications,  no  good  will  be 
accomplished  by  a repetition  of  them,  but  if  good  results 
are  obtained  they  ought  to  be  continued  with  occasional 
intermissions  until  recovery.  Faradic  applications  may 
be  made  to  the  lower  extremities  as  a derivative  in  cases 
of  cerebral  congestion.  For  five  minutes  the  leg  and 
thigh  muscles  should  be  made  to  contract  and  the  skin 
excited.  The  effect  of  this  treatment  is  to  increase  the 
amount  of  blood  in  the  lower  extremities,  and  to  raise 
their  temperature,  and  consequently  to  lessen  the  amount 
passing  to  the  intracranial  organs.  There  are  persons, 
however,  who  possess  such  an  irritability  of  constitution, 
that  faradic  excitation  of  the  members  will  cause  a gene- 
ral increase  of  circulation  and  elevation  of  temperature. 
In  such  subjects  faradization  of  the  lower  limbs  should 
not  be  practised  for  the  relief  of  the  disease  under  con- 
sideration. 
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Cerebral  Anaemia. — It  would  seem  paradoxical  to  assert 
that  a remedy  effective  for  cerebral  hyperaemia  should 
also  be  useful  in  cerebral  anaemia,  but  very  different 
results  follow  variations  in  the  mode  of  applying  the  cur- 
rents. In  cerebral  anaemia,  as  in  the  opposite  states,  only 
the  feeblest  currents  are  proper.  The  electrodes  are 
applied  on  the  forehead  and  nape  of  the  neck,  and  on  the 
mastoid  process  of  each  side.  The  applications  should 
be  stabile,  and  for  not  more  than  a minute  in  each  direc- 
tion. Applied  in  this  way,  the  intracranial  circulation  is 
promoted,  and  the  nutrition  of  the  brain  improved.  No 
Aery  striking  results  can  be  expected  from  a few  applica- 
tions, and  when  benefit  is  experienced  it  is  gradual.  If 
after  ten  days  of  daily  applications,  no  good  Avhatever  is 
apparent,  it  will  be  useless  to  continue  them.  When 
cerebral  anaemia  is  a part  of  a general  anaemia  and  not 
local,  and  Avhen  the  anaemia  is  due  to  a depressed  state  of 
the  assimilative  functions,  much  benefit  is  derived  from 
general  faradization  and  central  galvanization — methods 
and  conditions  of  which  more  will  be  said  hereafter. 

Partial  cerebral  anaemia  is  a more  important  state  as 
regards  electrical  treatment.  Certain  districts  of  the 
cerebrum — notably,  the  region  supplied  by  the  left  middle 
cerebral  artery — may  be  suddenly  deprived  of  blood  by 
embolic  obstruction  of  a vessel.  Often  there  will  be  asso- 
ciated disease  of  the  left  heart,  especially  of  the  mitral 
A-alve,  right  hemiplegia,  and  aphasia.  Under  these  circum- 
stances embolic  blocking  of'  the  left  middle  cerebral  or  one 
of  its  branches,  has  taken  place  Avith  the  phenomena  of 
apoplexy.  Such  an  accident  occurs  in  young  persons. 
In  the  aged,  however,  local  cerebral  anaemia  is  produced 
at  various  points  in  the  brain,  by  endarteritis,  roughening 
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of’  the  intima,  and  coagulation  of  the  blood  closing  the 
vessel  finally  as  the  obstructions  encroach  on  the  lumen. 
Not  alone  does  anaemia  follow  in  the  area  supplied  hv  the 
obstructed  vessel,  but  if  the  artery  be  a terminal  artery,1 
collateral  hyperaania  and  oedema  follow.  Under  these 
circumstances  is  galvanism  proper  as  soon  as  the  imme- 
diate effects  of  “the  stroke”  pass  off"?  We  hold  that  it 
is.  Much  of  the  damage  done  in  these  cases  is  due  to  the 
collateral  hypersemia  and  oedema,  for  if  such  anastomoses 
existed  as  would  enable  the  circulation  to  be  carried  on, 
the  symptoms  of  local  anaemia  would  sooii  disappear. 
To  restrain  the  hyperaemia  and  to  promote  absorption  of 
the  effusion,  are  the  important  objects  to  be  accomplished 
by  the  use  of  galvanism.  In  similar  hyperaemia  and 
oedema  of  external  parts,  the  good  effects  of  the  galvanic 
current  in  restoring  tone  to  the  distended  vessels  and  in 
causing  absorption  of  cedematous  effusion,  are  very  con- 
spicuous. Although  it  may  be  supposed  that  the  quantity 
of  electricity  reaching  the  affected  region  is  too  small  to 
be  of  any  use,  because  the  application  of  weak  currents  is 
held  to  be  essential,  yet  it  is  certain  that  some  good  is 
done  by  them.  Transverse  and  longitudinal  currents 
should  be  transmitted  through  the  cranium,  beginning 
their  application  after  the  effects  of  the  shock  have  sub- 
sided, produced  by  the  sudden  anaemia. 

In  the  case  of  thrombosis  of  the  cerebral  vessels,  we 
have  to  deal  with  very  different  conditions.  Instead  of 
sudden  blocking  of  a considerable  vessel  of  the  brain, 
and  the  resulting  ansemia,  there  occur,  owing  to  changes 
in  the  walls  of  the  vessels,  gradual  occlusion  by  clots  of 

1 Cohnheim,  Untersuchungen  iiber  die  Embolisclie  Processen. 
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small  vessels,  arterioles  and  capillaries.  The  interference 
with  the  nutrition  of  the  brain,  which  this  wide-spread 
disease  of  the  vessels  involves,  leads  to  serious  disorders 
of  function.  As  regards  the  mental  condition,  there 
ensue  melancholia,  senile  dementia,  and  other  forms  of 
mental  derangement ; but  that  state  especially  for  which 
electrical  treatment  is  so  serviceable  is  the  gradual  failure 
of  mental  power,  with  the  headache,  vertigo,  and  mus- 
cular feebleness,  associated  with  it  under  these  circum- 
stances. In  another  group  of  cases,  owing  to  atheroma- 
tous changes  in  the  vessel  walls,  miliary  aneurisms  form, 
and  such  interference  with  the  nutrition  of  the  brain  is 
the  result  in  many  instances,  that  failure  of  memory,  of 
the  power  of  attention,  and  of  the  mental  faculties  in 
general,  and  an  emotional  state  occur.  There  can  be  no 
question  of  the  great  value  of  a weak  galvanic  current, 
slowly  interrupted,  in  such  cases,  but  the  applications 
should  be  kept  up  for  some  time. 

The  treatment  of  psychical  disorders  by  electricity  has 
been  productive  of  some  very  striking  results.  The  most 
important  contributions  to  this  subject  have  been  made 
by  Arndt,1  Allbutt,2  Williams,3  and  others.  A high 
grade  of  psychical  hyperesthesia  is  regarded  by  Arndt 
as  a contraindication.  This  view  coincides  with  the 
experience  of  Williams,  who  finds  that  the  mania  of 
bodily  weakness  is  the  particular  field  of  usefulness  of 
electricity.  Arndt  further  points  out  that  those  cases 

1 Zeitschr.  fiir  Psychiatrie.  Band  34,  p.  92.  Zur  Electrotherapie 
der  psychischen  Krankheiten.  Also,  Band  28. 

2 West  Riding  Lunatic  Asylum  Reports,  vol.  ii.  p.  203  et  seq. 

3 London  Medical  Record,  vol.  i.  p.  413. 
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are  favorable  to  the  action  of  this  remedy  in  which  the 
mental  disturbance  is  due  to  vascular  conditions.  When 
stupor  and  insensibility  are  the  objects  of  treatment,  then 
faradism,  he  holds,  is  the  proper  agent.  The  mode  of 
application  which  lie  advises  consists  in  placing  the 
anode  over  the  central  organs  and  the  cathode  at  the 
periphery.  Clifford  Allbutt  of  Leeds  has  made  some 
valuable,  if  not  extended  observations,  at  the  West 
Riding  Lunatic  Asylum,  on  the  effects  of  electricity  in 
various  kinds  of  mental  derangement.  He  concludes 
that  galvanism  does  good  in  acute  primary  dementia — 
that  “marked  improvement  took  place”  in  these  subjects. 
In  “ mania,  atonic  melancholia,  and  perhaps  recent  sec- 
ondary dementia,  distinct  improvement  was  noted,  but  to 
a less  degree  than  in  primary  dementia.”  “ In  chronic 
dementia,  and  in  some  cases  of  melancholia,  no  change 
was  induced  by  the  current,  and  it  acted  unfavorably  in 
hypochondriacal  melancholia,  and  perhaps  brain  wasting.” 
Williams  reports  11  cases  in  which  electrical  treatment 
was  pursued,  and  in  five  of  these  the  results  were  remark- 
ably good.  The  kind  of  cases  benefited  were  those  men- 
tioned above — cases  of  mental  derangement  due  to  depres- 
sion and  bodily  weakness.  The  result  of  the  experience 
with  electrical  treatment  in  the  Vienna  general  hospital,1 
and  by  Letourneau,2  is  quite  in  accord  with  that  just 
narrated.  The  improvement  was  most  marked  in  the 
cases  of  slight  psychic  disturbance  occurring  in  anaemic 
subjects.  The  testimony  from  widely  separated  and  inde- 
pendent sources  seems  conclusive  ol  the  value  of  galvan- 

1 Wiener  med.  Presse,  Nos.  14,  17,  and  10,  1874. 

2 Gazette  des  Ilopitaux,  No.  119,  1878. 
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ization  in  cases  of  mental  disorder  due  to  or  accompanied 
by  the  evidences  of  bodily  depression.  It  is  probable 
that  the  curative  influence  of  the  electrical  current  is  due 
mainly  to  the  excitation  of  the  intracranial  circulation. 
It  has  been  pointed  out  in  the  physiological  section,  that 
galvanization  of  the  vaso-motor  system  stimulates  the 
vermicular  motion  of  the  arterioles,  and  thus  promotes 
the  circulation  through  the  parts  acted  on.  Arndt  sug- 
gests peripheral  faradization  as  a means  of  stimulating 
the  intra-cranial  circulation.  There  can  be  no  doubt, 
however,  that  galvanization  is  the  pro- 
per kind  of  electrical  stimulation.  The 
mode  of  application  in  these  mental 
disorders  is  as  follows : Well-moistened 
electrodes  are  placed  on  the  forehead 
and  nape  of  the  neck,  and  on  the  mas- 
toids,  so  as  to  transmit  transverse  cur- 
rents ; the  superior  ganglion  of  the 
cervical  sympathetic  is  included  within 
the  circuit  by  placing  one  pole  (the 
anode)  in  the  fossa  behind  the  angle 
of  the  jaw,  and  the  other  pole  on  the 
neck,  about  the  vertebra  prominens  ; 
and  central  galvanization  is  practised  Electrodes,  arranged 

bj  placing  the  negativ  e pole  on  the  which  are  not  shown, 
epigastrium,  and  the  positive,  in  turn, 
over  the  pncumogastrics,  the  cervical  and  dorsal  spine, 
etc.  For  the  fossa  behind  the  angle  of  the  jaw,  electrodes 
c and  d are  suitable  shapes,  and  a and  b for  the  neck  or 
epigastrium  (Fig.  51). 
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CHAPTER  II. 

ELECTRICITY  IN  SPASM  AND  CRAMP. 

In  the  medulla  oblongata  and  the  spinal  cord  are  situated 
the  centres  concerned  in  spasm.  In  the  medulla  is  placed 
by  Nothnagel  his  “spasm  centre,”  and  above  this  organ 
is  the  inhibiting  centre  of  reflex  movements  (Sets- 
chenow’s).  No  fact  in  regard  to  galvanism  is  more  con- 
spicuous than  its  power  to  allay  spasm.  When  a strong 
current  is  passed  through  a muscle,  it  remains  perfectly 
quiescent  and  relaxed  until  the  current  is  broken.  The 
irritability  of  motor  nerve  and  of  muscle  is  allayed  by 
galvanism.  From  the  theoretical  stand-point,  it  is  the 
descending  current  which  possesses  this  property,  but  in 
practice  it  is  found  that  the  direction  of  the  current  is  of 
little  importance.  Galvanism  diminishes  irritability  and 
faradism  increases  it,  and  they  are  applicable  accordingly. 

Galvanism  has  been  used  with  variable,  but  not  striking 
results  in  the  treatment  of  epilepsy , by  Gumplowiez  and 
Ivlotzberg,1  Rockwell,2  Arndt,  Allbutt,  and  others.  The 
experience  with  this  treatment  has  developed  certain  facts : 
1st.  It  is  adapted  to  the  cases  of  essential  epilepsy,  and  is 
without  influence  over  symptomatic  epilepsy,  or  epilepti- 
form seizures;  2d,  it  is  admissible  in  the  cases  character- 
ized by  anaemia  and  depression  of  the  vital  forces,  and  is 

1 Wiener  Presse,  op.  cit. 

fl  New  York  Medical  Record,  April  3d,  1878. 
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not  useful  in  the  conditions  of  plethora.  The  best  results 
have  been  obtained  by  Rockwell,  and  by  Althaus,  but 
it  does  not  appear  that  curative  effects  have  ever  been 
observed.  Rockwell  employed  the  method  known  as 
“central  galvanization.”  Severe  cases  of  chorea  some- 
times yield  very  promptly  to  galvanization  of  the  spine 
and  of  the  sympathetic — an  example  of  which  is  related 
by  Leube.1 2  This  treatment  has,  also,  been  successful  in 
the  hands  of  Benedict,  who  in  addition  to  spinal  and 
sympathetic,  galvanic  applications,  faradizes  the  voluntary 
muscles  generally.  Under  this  treatment  of  combined 
galvanism  and  faradism,  cures  are  effected  in  a short  time 
(Althaus).  Static  electricity  was  long  ago  successfully 
used  in  the  treatment  of  chorea,  by  Dr.  Addison,  and 
afterward  by  Golding  Bird  and  Gull.  The  good  effects 
of  the  electrical  treatment  are  due  to  the  improved  ac- 
tivity of  the  circulation  in  the  nervous  centres,  and  to  the 
tonic  effects  of  the  faradic  applications  on  the  muscles. 
With  the  electrical,  may  be  combined  the  usual  medicinal 
and  hygienic  methods  of  treatment.  Local  chorea , as 
histrionic  spasm , nystagmus,  etc.,  is  sometimes  promptly 
cured  by  galvanic  or  faradic  applications.  When  his- 
trionic spasm  is  of  long  standing,  it  is  most  rebellious  to 
all  kinds  of  treatment,  but,  if  at  an  early  period  the 
irritability  of  the  affected  muscles  is  allayed  by  gal- 
vanism, a cure  may  be  effected.  The  most  promising 
method  consists  in  the  application  of  a stabile  current, 
the  anode  resting  on  the  disordered  muscles.  The 
seventh  nerve  should,  also,  receive  stabile  applications, 

1 Medical  Electricity,  op.  cit. 

2 Berliner  klinisclie  Wochenschrift,  No.  35,  1874. 
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and  the  sympathetic  ganglia  of  the  corresponding  side 
should*  also,  be  stimulated.  All  sources  of  reflex  irri- 
tation must  be  removed.  Time  is  as  important  as  respects 
the  curability  of  nystagmus  as  of  histrionic  spasm.  Recent 
cases,  not  due  to  intra-cranial  lesions,  and  purely  local  in 
origin  although  reflex  influences  may  have  excited  the 
muscular  disorder,  arc  the  most  favorable.  Cases  of 
nystagmus , acquisitus  oscil.  and  of  the  periodical  form 
have  been  cured  by  Soethin1  and  Nicden,2  by  galvanism, 
the  anode  resting  on  the  mastoid  process  and  the  cathode 
on  the  evelid. 

Blepharospasrh  has  been  relieved  by  stabile  applications, 
and  the  accompanying  pain  and  inflammation  also.  So 
much,  however,  depends  on  the  cause  of  the  reflex  spasm 
that  the  best  results  are  obtained  when  the  exciting  irri- 
tation has  been  removed,  the  muscle  persisting  in  spasm. 
A well-moistened  sponge  electrode — the  anode — should 
rest  on  the  affected  muscle,  the  eye  being  closed,  and  the 
cathode  on  the  cheek  below.  The  current  should  rise 
slowly  to  the  maximum,  and  should  be  only  strong  enough 
to  produce  faint  flashes  of  light,  and  should  decline  with- 
out shock. 

Torticollis  or  wry-nech  is  compounded  of  spasm  and 
paresis,  but  the  element  of  spasm  so  far  preponderates 
that  it  is  best  considered  in  this  connection.  The  affection 
has  its  real  seat  in  the  spinal  accessory  nerve,  or  in  those 
motor  filaments  which  innervate  the  sterno-clcido-mastoid 
and  trapezius  muscles.  The  evidence  of  irritation  ol  a 
motor  nerve  trunk  is  spasm  of  the  muscles  to  which  the 

1 Wiener  med.  Presse,  No.  47,  1873. 

2 Berliner  klinische  Wochenschrift,  No.  47,  1874. 
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nerve  is  distributed.  I he  spasm  may  be  in  the  sterno- 
cleidomastoid, or  in  the  trapezius,  and  the  head  will 
deviate  from  its  usual  and  be  fixed  in  the  abnormal 
position  accordingly.  The  affected  muscles  are  tense, 
painful,  and  rigid.  The  antagonistic  muscles  are  weak 
and  relaxed.  The  object  of  treatment  should  be  to  relax 
the  spasm  of  one  set  of  muscles,  and  to  strengthen  the 
other  set.  A stabile  galvanic  current  accomplishes  the 
first  object  when  applied  to  the  tense  and  contracting 
muscles,  and  a faradic  current  effects  the  second  object 
by  stimulating  the  weak  muscles  on  the  other  side.  It  is 
important  to  note  that  strong  currents  are  required  in 
the  treatment  of  these  cases.  I have  usually  employed 
thirty  to  forty  of  the  elements  of  Siemens  and  Halske,  and 
a faradic  current  of  sufficient  intensity  to  throw  the  weak 
muscles  into  very  active  contractions.  The  applications 
should  be  made  daily,  and  the  sittings  may  be  ten  minutes 
— five  being  occupied  with  each  application.  In  several 
instances,  when  the  spasm  was  in  the  trapezius,  I have 
seen  the  head  very  rapidly  straightened  by  a strong  gal- 
vanic current  interrupted  every  half  minute.  In  my 
experience  a cure  is  readily  effected  in  recent  cases  of 
torticollis,  when  there  are  no  lesions  of  the  spinal  cord, 
or  of  the  vertebra,  or  of  the  nerve  trunk.  Moritz  Meyer1 
reports  a case  cured  after  a year. 

Spasmodic  stricture  of  the  c esophagus  is  usually  readily 
cured  by  galvanism.  Dr.  F.  F.  Frank2  narrates  a case  in 
which  a cure  of  this  disease  was  effected  by  direct  appli- 
cation to  the  oesophagus,  the  cathode  resting  at  the  stric- 

1 Deutsches  med.  Woclienschrift,  No.  18,  1875. 

2 Archives  of  Electrology  and  Neurology,  vol.  ii.  p.  23,  May,  1875. 
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ture.  Singultus  or  hiccough  is  often  promptly  arrested 
by  both  currents.  The  action  of  the  currents  is,  however, 
not  the  same.  When  galvanism  is  used,  a descending 
stabile  current  is  passed  through  the  phrenic,  the  anode 
being  placed  over  the  nerve  above  the  clavicle,  and  the 
cathode  at  the  epigastrium.  The  current  is  also  trans- 
mitted transversely  through  the  body  so  as  to  include  the 
diaphragm  in  the  circuit.  When  faradism  is  used,  the 
principle  of  inhibition  of  action  is  called  into  exercise. 
At  the  moment  the  spasm  is  to  occur,  a strong  faradic 
current  is  transmitted  through  the  walls  of  the  chest;  both 
impressions  arriving  at  the  spinal  centre  at  the  same 
moment,  one  inhibits  the  other,  and  an  arrest  of  action  is 
the  result.  I have  thus  succeeded  at  once  in  arresting 
hiccough  when  the  galvanic  current  had  been  used  for 
hours  with  but  partial  relief. 

Spasmodic  asthma  is  sometimes  remarkably  improved 
by  galvanism  of  the  pneumogastric  nerves.  Neftel1  re- 
ports successful  cases,  and  I have  seen  very  great  improve- 
ment. Electricity  is,  of  course,  adapted  to  the  cases  of 
spasmodic  asthma  without  complications.  If  such  a case 
is  treated  during  the  existence  of  the  paroxysm,  by  gal- 
vanization of  the  pneumogastric  nerve,  the  difficulty  of 
breathing  soon  subsides.  If  the  irritability  of  the  end 
organs  of  the  vagi  be  relieved  by  systematic  galvaniza- 
tion in  the  intervals  between  the  siezures,  and  more  fre- 
quent applications  with  the  first  warnings  of  an  attack, 
results  of  a permanent  character  may  sometimes  be 
achieved.  The  difficulty  of  breathing  occurring  parox- 
ysmally  in  emphysema  is  sometimes  much  improved  by 


1 Galvanotherapeutics,  1871,  pp.  101. 
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galvanization.  The  benefit  derived  from  galvanism  is  the 
more  obvious,  the  more  the  attacks  are  nervous,  and  the 

local  condition  that  of  spasm. 

Galvanism  is  one  of  the  numerous  remedies  employed 
against  tetanus.  The  dictum  of  Onimus  and  Legros,  that 
there  does  not  exist  in  science  up  to  the  present  a single 
example  of  cure  of  tetanus  by  means  of  the  electrical 
current,  cannot  be  accepted  without  qualification.  These 
authors,  however,  give  full  details  of  a case  of  tetanus 
cured  by  the  combined  administration  of  chloral  and 
electricity,  and  which  demonstrates  the  character  and 
degree  of  the  utility  of  electrical  treatment.  It  was 
found  that  during  the  passage  of  the  current,  the  con- 
tracted muscles  were  relaxed,  to  the  great  comfort  of  the 
patient.  Chloral  calms,  produces  sleep,  but  does  not 
relax  the  contracted  muscles.  The  current  is  also  useful 
to  prevent  the  fixation  of  the  muscles  of  respiration  and 
death  by  asphyxia.  The  applications  should  consist  of 
the  descending  current,  to  the  spine  and  to  the  extensor 
muscles,  of  medium  intensity,  and  of  a duration  not 
greater  than  an  hour  or  two  at  a time.  The  good  effects 
of  this  mixed  method  of  treatment  are  sufficient  to  justify 
further  trials : the  same  method  might  possibly  prove  use- 
ful in  hydrophobia.  Dr.  Mendel1  of  Berlin  reports  two 
cases  of  tetanus,  one  of  the  traumatic,  the  other  of  the 
idiopathic  variety,  cured  by  galvanization.  In  the  first 
case,  eight  cells  (Daniell’s)  were  used,  the  positive  pole 
to  the  forearm  and  the  negative  to  the  cervical  spine,  and 
in  the  inferior  extremities,  the  positive  pole  to  the  ante- 
rior part  of  the  leg  and  the  negative  to  the  lumbar  spine. 

Berliner  klinische  'Wochenschrift,  September,  1868. 
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Fifteen  minutes  was  the  duration  of  the  applications.  In 
the  other  case,  a cure  was  effected  within  ten  days  by  the 
same  mode  of  application.  Dr.  Mendel  advises  a mild 
current  to  the  affected  muscles,  the  positive  pole  acting 
on  their  antagonists.  The  effect  seems  to  be  due  to  the 
influence  of  the  current  on  the  sensory  nerves,  thus 
lessening  the  intensity  of  the  reflexes.  Strong  currents 
seem  to  be  less  effective  than  mild,  a fact  to  be  borne  in 
mind,  since,  owing  to  the  violence  of  the  disease,  the 
temptation  exists  for  the  use  of  strong  measures. 

Writer’s  cramp,  and  allied  defects,  from  overuse  of 
certain  muscles,  are  more  successfully  treated  by  galvan- 
ism than  by  any  other  means.  With  galvanism  must 
be  conjoined  rest  and  systematic  gymnastic  training. 
Indeed,  without  rest  no  improvement  can  take  place  in 
the  condition  of  the  affected  muscles.  The  state  of  the 
muscles  in  writer’s  cramp  varies  in  different  cases.  There 
may  be  cramp  of  the  muscles  concerned  in  the  prehension 
of  the  pen  ; there  may  be  a condition  of  fatigue  and 
exhaustion,  or  some  of  the  muscles  may  be  paretic.  Some 
of  the  cases  are  local  and  muscular ; some  are  local  and 
nervous,  and  a small  proportion  have  their  origin  in 
intra-cranial  lesions — in  changes  in  the  motor  and  coordi- 
nating centres.  It  is  obvious  that  the  treatment  must  be 
adapted  to  the  conditions  present.  As  most  of  the  cases 
are  due  to  muscular  fatigue  and  cramp,  the  most  appro- 
priate remedy  is  galvanism,  but  this  must  be  conjoined 
with  rest,  massage,  and  gymnastics.  The  anode  should 
be  placed  over  the  cervical  plexus,  and  the  cathode 
brushed  over  the  muscular  groups  in  turn  from  the  shoul- 
der down.  If  the  defect  is  confined  to  the  thumb  and 
finger  muscles — to  the  thenar  group,  the  interossei,  and 
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flexors  of  the  fingers— the  applications  should  rather  be 
confined  to  these  parts,  and  consist  in  the  descending 
labile  current.  If  the  lesion  consist  in  relaxation,  paresis, 
and  degeneration  of  any  of  the  muscles,  faradism  may 
then  be  employed  with  advantage.  Duchenne’s  electrodes 
are  best  adapted  to  cases  requiring  application  to  individual 
muscles.  Those  affected  must  be  selected  out,  and  a cur- 
rent of  a strength  necessary  to  induce  contractions,  merely, 
passed  through  them.  Under  no  circumstances  ought 
the  muscles  be  tired,  either  by  the  strength  or  duration 
of  the  applications.  Treated  in  accordance  with  these 
principles,  recent  cases  of  writer’s  cramp  may  be  cured  or 
ameliorated. 


CHAPTER  III. 

ELECTRICITY  IN  THE  PARALYSES. 

The  paralyses  are  referable  to  one  of  three  groups:  to 
the  cerebral,  due  to  disease  of  the  cerebral  organs ; to 
the  spinal,  due  to  disease  of  the  pons,  medulla,  or  the 
spinal  cord,  below  ; to  disease  or  injury  of  the  peripheral 
nerves.  These  anatomical  distinctions  are  not  only  cor- 
rect in  the  anatomical  sense,  but,  also,  from  the  diagnostic 
and  therapeutical  point  of  view.  The  cerebral  paralyses 
have  been  sufficiently  discussed.  The  spinal  paralyses 
include  the  results  of  inflammation  of  the  meninges  and 
of  the  cord,  and  chronic  affections — as,  infantile  paralysis, 
progressive  muscular  atrophy,  and  others.  For  the  pur- 
poses of  electrical  treatment,  the  spinal  paralyses  may  be 
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divided  into  those  with,  and  those  without  loss  of  faradic 
excitability,  or  the  reactions  of  degeneration.  Again, 
some  of  the  paralyses  are  characterized  by  rapid  wasting 
of  the  muscular  tissue,  and  others  equally  by  its  preser- 
vation. 

The  diagnostic  applications  of  electricity  have  been 
sufficiently  set  forth  ; but  the  reader  should  bear  in  mind 
that  the  power  of  the  muscles  to  react  to  a faradic  current 
is  lost  in  cases  of  spinal  disease  when  that  part  of  the 
spinal  cord  is  affected  from  which  the  muscles  are  inner- 
vated. When  in  cases  of  paraplegia  the  muscles  do  not 
respond  to  a faradic  current,  but  do  respond  to  a slowly 
interrupted  galvanic  current,  the  disease  is  situated  in 
that  part  of  the  cord  supplying  the  lower  extremities 
with  innervation. 


Spinal  Paralyses. 

In  paraplegia  caused  by  an  acute  inflammation  of  the 
spinal  meninges  or  cord,  the  electrical  treatment  should 
be  postponed  until  all  acute  symptoms  have  subsided. 
Applications  must  be  made  to  the  spine  and  to  the  affected 
muscles.  As  the  objects  of  the  treatment  are  to  remove 
the  products  of  inflammation,  and  to  improve  the  nutri- 
tion of  the  cord,  a galvanic  current  should  be  transmitted 
through  the  cord.  As  the  resistance  is  great,  a current 
of  considerable  intensity  is  necessary.  A descending 
stabile  current  from  thirty,  forty,  or  more  elements  should 
be  passed,  the  positive  pole  of  large  size,  well  moistened, 
on  the  neck  just  under  the  occiput,  and  the  negative  on 
the  sacrum.  If  any  especially  tender  points  exist  on  the 
spine,  the  positive  should  be  placed  on  these  also.  The 
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spinal  nerve  roots,  having  an  intimate  relation  to  the 
lesions,  ought,  also,  to  be  included  in  the  circuit  by  lateial 
application  of  the  cathode  to  each  side,  taking  each  nerve 
in  turn,  the  anode  resting  on  its  point  of  origin.  Paraly- 
sis of  the  bladder  and  rectum,  when  present,  add  mate- 
rially to  the  discomfort,  and  increase  the  peril  of  the 
patient ; hence  it  is  highly  important  to  restore  the  func- 
tional condition  of  these  organs.  I have  succeeded,  in 
cases  otherwise  not  amenable  to  treatment,  in  restoring  con- 
trol of  the  bladder  and  rectum.  An  effort  ought  always 
be  made  to  accomplish  this,  for  a paraplegic,  having  at 
the  same  time  incontinence  of  urine  and  feces,  is  not  only 
more  liable  to  bed-sores,  but  he  is  an  object  of  disgust  to 
all  about  him,  and  is,  therefore,  likely  to  be  neglected.  I 
have  succeeded  often  with  the  faradic  current,  by  placing 
an  electrode  on  the  spine,  and  the  other,  properly  insu- 
lated and  terminating  in  a metallic  button,  in  the  rectum 
and  bladder.  A properly  interrupted  galvanic  current 
will  accomplish  the  same  purpose.  Beside  the  applications 
to  the  spine,  the  paralyzed  muscles  should  receive  atten- 
tion. If  the  muscles  of  the  paralyzed  members  have 
not  wasted,  and  react  in  the  normal  manner,  or  more 
readily  to  the  faradic  current,  their  condition  cannot  be 
improved  by  electricity.  In  cases  of  disseminated  dis- 
ease, there  may  be  groups  of  muscles  reacting  in  a per- 
fectly normal  manner,  and  other  groups  that  do  not  react 
at  all  to  a faradic  current,  but  with  abnormal  readiness  to 
a galvanic  current.  Whilst  the  former  do  not,  the  latter 
do  require  electrical  treatment.  It  follows  from  this  fact 
that  in  cases  of  paralysis  from  spinal  disease,  the  muscles 
should  be  carefully  examined  as  to  their  electro-contrac- 
tility. 
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Although,  in  inflammatory  affections  of  the  spinal 
meninges  or  cord,  electrical  applications  are  not  proper 
until  the  acute  symptoms  have  subsided,  the  same  rule  is 
not  necessarily  binding  in  respect  to  the  treatment  of  the 
muscles.  When  the  tendency  to  wasting  and  degenera- 
tion of  the  muscular  elements  manifests  itself,  the  more 
promptly  the  electrical  treatment  is  undertaken,  the  better. 
If  the  muscles  do  not  react  to  faradism,  a galvanic  cur- 
rent should  be  employed,  and  the  muscles  exercised  with 
this,  until  the  power  of  response  to  the  former  is  restored. 
A current  of  sufficient  strength  merely  to  cause  muscular 
contraction  only,  is  necessary.  Pains  and  hypersesthesia 
are  removed  by  galvanism ; anaesthesia  by  the  faradic 
brush.  Noth  withstanding  the  ride  to  avoid  the  treatment 
of  acute  affections  of  the  cord  by  electricity,  Hitzig1 
reports  a case  in  which  striking  results  were  obtained  by 
galvanization  of  the  spine,  of  the  principal  nerve  trunks, 
and  of  the  sympathetic,  the  applications  to  the  spine  being 
both  labile  and  stabile. 

In  respect  to  chronic  myelitis  there  can  be  no  question 
in  regard  to  the  value  of  electrical  treatment.  The  appli- 
cations must  be  made  to  the  spine  by  large  electrodes,  the 
current  from  20,  30,  40,  even  more  of  the  large  elements 
of  Siemens  and  Halske,  or  of  Hill  (gravity  battery),  being 
necessary  to  reach  the  cord.  The  seances  should  not  be 
longer  than  a minute  or  two  for  the  spinal  application, 
but  the  peripheral  nerves  must  be  stimulated  also,  and  the 
muscles  exercised,  so  that  ten  minutes  or  more  may  be 

1 Virchow’s  Archiv,  Band  xl.  p.  455.  Zur  Pathologie  und  The- 
rapie  entzundliches  Ruckenmarks  Affectionen , von  Dr.  Edward  Ilitzig 
in  Berlin. 
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occupied.  The  treatment  of  the  paralyzed  rectum  and 
bladder,  by  intra-vesical  and  rectal  electrodes,  as  already 
mentioned,  is  an  important  part  of  the  electrical  method, 
'file  relief  to  the  pain,  tingling,  and  unrest,  in  the  para- 
lyzed members,  is  best  afforded  by  stabile  and  labile  gal- 
vanic currents,  the  anode  on  the  spine  and  on  painful 
spots,  and  the  cathode  resting  on  the  peripheral  nerves, 
or  brushed  over  the  whole  of  both  members.  Coldness, 
bluish  discoloration,  dry  and  scaly  skin,  and  anaesthesia, 
are  best  relieved  by  the  faradic  brush,  applied  in  turn 
over  all  of  the  paralyzed  parts.  The  paralyzed  muscles 
must  be  treated,  as  already  laid  down,  by  the  faradic  cur- 
rent, if  they  respond  to  it ; if  not  by  the  galvanic,  which 
is  to  be  continued  until  the  laradic  acts.  There  are  now 
no  differences  of  opinion  as  to  the  utility  of  electricity  in 
chronic  myelitis.  I have,  myself,  seen  the  most  striking 
results.  Erb1  reports  that  of  one  hundred  cases  treated 
by  it,  he  obtained  a more  or  less  favorable  result  in  fifty- 
two.  Rosenthal2  speaks  in  high  praise  of  the  good  effects 
of  electricity  in  the  paralysis  of  the  bladder  and  rectum 
in  myelitis.  His  preference  is  for  an  interrupted  galvanic 
current,  one  electrode  placed  in  the  rectum,  the  other  on 
the  hypogastrium.  Erb  holds  that  the  treatment  must  be 
continued  for  months,  and  if  necessary,  interrupted  for  a 
time  to  be  resumed  again. 

Infantile  paralysis  is  a typical  example  of  a spinal 
paralysis,  and  affords  the  best  evidence,  probably,  of  the 
good  effects  produced  by  electricity.  This  disease  is 

1 Ziemssen’s  Cyclopaedia,  vol.  xiii. 

Klinik  der  Nervenkrankheiten,  etc.,  von  M.  Rosenthal.  Stuttgart, 
1875,  p.  312. 
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usually  regarded  as  an  affection  of  the  anterior  cornua  of 
the  spinal  cord,  the  multipolar  ganglion  cells  being  also 
involved.1  In  addition  to  their  motor  function,  these  cells 
have  an  important  relation  to  the  function  of  nutrition, 


Pseudo-hypertrophic  infantile  paralysis. 

and  are  regarded  as  “trophic.”  Besides  the  paralysis 
resulting  from  disease  in  this  part  of  the  spinal  cord,  tin* 
paralyzed  muscles  waste  rapidly,  and  deformities  lesult  in 
the  limbs,  spine  and  joints.  The  atrophic  degeneiation 
of  the  muscles  begins  in  a short  time,  and  is  very  evident 
in  a few  weeks.  To  such  an  extent  is  the  wasting  carried 
that  the  muscles  entirely  disappear,  and  the  skin  rests  on 

1 Charcot  et  Joflroy,  Archives  de  Physiologic  nor  male  et  path.  1870. 
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the  bones.  Less  frequently,  the  place  occupied  by  the 
muscles  is  enlarged  by  fat  and  connective  tissue,  thus 
presenting  an  appearance  of  apparent  hypertrophy  — 
whence  the  name  “ pseudo-hypertrophic”  (Fig.  52).  In 
this  disease,  the  reactions  of  degeneration  are  perfectly 


Fatty  degeneration  of  the  muscles. 


characteristic.  As  Duchenne1  first  pointed  out,  in  this  dis- 
ease, the  reaction  of  the  paralyzed  muscles  to  the  faradic 
current  declines  quickly,  and  is  entirely  lost  by  the  end  of 
the  second  week  in  those  muscles  severely  paralyzed.  On 
the  other  hand,  muscles  whose  faradic  excitability  merely 
diminishes,  but  does  not  entirely  disappear,  regain  their 
contractility  to  the  stimulus  of  the  will,  and  the  more 
promptly,  the  less  the  faradic  excitability  has  declined. 
Whilst  the  faradic  excitability  declines,  the  muscles  mani- 
fest an  increased  readiness  of  response  to  galvanism,  and 
contract  energetically  to  a strength  of  current  barely  suf- 

1 De  l’Electrisation  localisee  et  tie  son  Applications  a la  Patho- 
logic et  & la  Therapeutique.  Deux.  Edition,  Paris,  18G1,  p.  177. 
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fi cient  to  move  the  healthy  muscles.  This  fact,  first  dem- 
onstrated by  Hammond  and  nearly  simultaneously  by 


Fig.  55. 


Fatty  degeneration  of  the  muscles. 


Kadcliffe,  was  it  is  alleged  somewhat  earlier  ascertained 
by  Salomon1  (1868).  The  reflexes  are  extinguished  in' this 
disease,  but  the  sensibility  of  the  skin  is  not  impaired. 
The  rectum  and  bladder  continue  to  functionate  normally. 


Fig.  56. 


Fatty  degeneration  of  the  muscular  elements  in  infantile  paralysis. 

The  electrical  treatment  consists  in  spinal  and  muscular 
applications,  and  the  earlier  it  is  undertaken  after  the 

1 Jahresbericht  d.  Kinderkrankheiten,  vol.  i.  p.  1868. 
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termination  of  the  fever  the  better  for  the  future  of  the 
patient.  Old  cases  have  proved  so  rebellious  to  the  treat- 
ment as  to  cast  discredit  on  the  electrical  method.  To 
the  spine  large  sponge-covered  electrodes  are  applied,  so 
as  to  include  the  diseased  area,  and  by  the  stabile  method. 
The  affected  muscles,  responding  to  the  galvanic  current 
only,  must  be  acted  on  by  this  current  until  the  power  of 
reaction  to  faradism  is  restored.  Each  muscle  must,  in 
turn,  be  made  to  contract  several  times  at  each  sitting, 
but  fatigue  must  be  avoided.  Placing  the  anode  over  the 
spine,  at  a point  corresponding  with  the  highest  level  of 
the  disease,  the  cathode  is  passed  over  the  affected  mus- 
cles in  turn  below,  making  each  one  contract  several 
times.  When  the  contractility  to  faradic  stimulation  is 
restored,  the  electrodes  of  the  faradic  battery  are  applied 
to  the  muscles  by  the  direct  or  indirect  method,  until  the 
reactions  become  normal.  It  cannot  be  too  strongly 
insisted  on,  that  the  treatment  of  this  disease  demands 
the  utmost  patience  and  the  most  protracted  perseverance. 
Unless  the  parents,  and  the  patient,  consent  to  give  the 
necessary  time  and  attention  to  the  treatment,  it  were 
better  not  to  undertake  it.  Many  months,  even  a year 
or  two,  may  be  required.  Cases  of  long  standing,  in 
which  deformities  have  occurred,  are  hopeless.  When 
the  muscles  are  simply  wasted,  the  case  otherwise  being 
favorable,  a cure  may  be  expected  by  sufficiently  extended 
treatment,  provided,  there  is  still  muscular  tissue  to  react 
to  the  galvanic  current.  There  can  be  no  doubt  as  to  the 
value  of  electrical  treatment  in  suitable  cases.  With 
faradism  alone,  Duchennc1  was  able  to  effect  a cure  in 


1 De  P Electrisation  localisee,  op.  cit. 
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a considerable  proportion  of  cases — of  those,  in  which 
the  faradic  excitability  was  lessened,  but  not  entirely  want- 
ing-. Faradism  could  hardly  be  beneficial  in  cases  so  far 
damaged  that  the  muscles  cannot  be  made  to  contract  by 
the  strongest  current.  Onimus  et  Legros1  strongly  con- 
demn the  faradic  applications,  and  insist  on  the  superiority 
of  galvanism.  They  hold  that  the  good  effects  are  not 
due  to  muscular  contractions,  but  to  the  influence  of  the 
galvanism  over  the  circulation,  and  secondarily  over  nutri- 
tion, and  over  the  trophic  system.  They  make  applica- 
tions to  the  cord  and  to  the  peripheral  nerves.  The 
anode  rests  on  the  spine  just  above  the  seat  of  the  lesions, 
and  the  cathode  on  the  trajectory  of  the  nerves  passing 
to  the  paralyzed  muscles,  “ maintaining  on  the  cord  with- 
out interruption,  during  three  to  five  minutes,  a descending- 
current  from  ten  to  twenty  elements.”  The  muscles  are 
also  acted  on  directly  by  labile  applications.  The  whole 
duration  of  each  stance  is  twenty  to  twenty-five  minutes, 
and  they  should  be  held  three  or  four  times  a week,  for 
many  weeks,  intermitted  occasionally,  to  be  resumed  again. 
In  recent  cases,  Onimus  et  Legros  say,  that  “ remarkable 
results”  are  obtained  by  their  method.  English  authori- 
ties are  equally  positive  as  to  the  good  effects  of  electricity 
in  infantile  paralysis.  Thus  Reynolds2  expresses  himself 
in  the  treatment:  “that,  in  all  cases,  the  electrical  and 
gymnastical  parts  of  the  treatment  are  ol  primary  rather 
than  of  merely  secondary  importance,  I am  every  day 
more  and  more  convinced,  because  every  day  I meet  with 
instances  of  muscles,  which  I should  have  once  looked 

1 Traite  d’Electricite  mddicale,  op.  cit.,  p.  490. 

2 A System  of  Medicine,  H.  C.  Lea’s  Son  & Co.,  18/  9,  vol.  iii.  p.  1007. 
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upon  as  hopelessly  paralyzed,  being  resuscitated  by  those 
means.”  The  German  authorities,  also,  maintain  the 
superiority  and  success  of  the  electrical  treatment  (bene- 
dict,1 Ziemssen,2  Eulenburg,3  and  others). 

Progressive  muscular  atrophy , which  presents  many 
points  of  anology  to  infantile  paralysis,  differs  from  the 
latter  in  respect  to  the  curative  power  of  electricity.  The 
actual  seat  of  the  primary  anatomical  changes  is  much 
disputed.  There  are  two  principal  theories  and  a minor 
theory.  The  first  and  most  authoritative  theory  is  that 
the  initial  lesion  is  situated  in  the  anterior  cornua,  espe- 
cially affecting  the  multipolar  ganglion  cells  which 
undergo  atrophic  degeneration  and  disappear.  As  a 
result  of  this  lesion,  and  as  we  have  found  is  the  case  in 
infantile  paralysis,  the  muscles  innervated  from  a diseased 
part  of  the  cord  waste,  and  ultimately  their  proper  ana- 
tomical elements  disappear.  Cruveilhier4 5  was  the  first  to 
give  a correct  account  of  the  grosser  anatomical  changes, 
hut  the  first  really  accurate  studies  of  the  microscopical 
lesions  in  the  cord  were  made  by  Charcot  et  Joffroy6  and 
Lockhart  Clarke.6  These  studies  demonstrated  the  con- 
stancy of  the  alterations  in  the  anterior  cornua  of  the 
spinal  cord,  and  especially  in  the  multipolar  ganglion 
cells.  These  cells,  as  has  been  already  mentioned,  are 

1 Electrotherapie  (erster  Halfte,  1874),  Wien,  18G8. 

1 Die  Electricitat  in  der  Medicin. 

5 Lelirbueh  der  functionellen  Nervenkrankheiten,  etc.,  Berlin,  1871, 
pp.  607  and  620. 

4 Arch.  G^nbral  de  Med.,  Mai,  1853,  p.  561,  and  Janv.  1856,  p.  1. 

5 Archives  de  Physiologie  normale  et  pathologique,  Paris,  1869, 
vol.  11,  p.  356. 

6 Medico-Chirurgical  Trans.,  vol.  51,  p.  249. 
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concerned  in  the  maintenance  of  the  nutrition  of  parts 
with  which  they  are  anatomically  connected.  When 
these  cells  undergo  wasting  and  disintegrate,  the  nutrition 
of  the  muscles  declines  and  they  ultimately  entirely  dis- 
appear. In  cases  of  paralysis  to  an  equal  degree  from 
disease  of  other  parts  of  the  cord,  the  muscles  do  not 
undergo  atrophic  changes  to  anything  like  the  same  extent. 
The  next  most  important  theory  locates  the  initial  changes 
in  the  muscles.  From  the  affected  muscular  elements, 
the  disease  extends  to  the  intra-muscular  nerves.  Thence 
by  an  ascending  neuritis  the  cord  is  ultimately  reached. 
The  most  recent  and  powerful  advocate  of  this  view  is 
Friedreich.1  The  least  influential  theory  is  that  which 
regards  the  sympathetic  system  as  the  seat  of  the  primary 
changes.  The  advocates  of  this  view  are  Schneevogt2  and 
Eulenburg  und  Landois,3  chiefly.  Which  theory,  soever,  we 
may  adopt,  it  is  obvious  that  electricity  must  be  applied 
both  to  the  spinal  cord  and  to  the  muscles,  for  both  in 
cases  well  advanced  are  diseased.  To  the  cord  descending- 
stabile  currents  should  be  applied,  and  from  the  cord  out- 
wardly along  the  trajectory  of  the  nerve  trunks  supplying 
the  affected  muscles.  Faradic  and  galvanic  applications  to 
the  wasting  muscles  are  of  great  importance.  Hitherto 
electrical  treatment  has  produced  no  results  in  progressive 
muscular  atrophy.  As  sanguine  as  Duchenne  is,  in  regard 
to  the  curative  powers  of  localized  faradic  applications,  he 
frankly  confesses  their  inutility  in  this  malady.  More 

1 Ueber  progressive  Muskelatrophie,  etc.,  von  Dr.  N.  Friedreich. 
Berlin,  1873. 

2 Quoted  by  Friedreich,  supra. 

8 Die  vasomotorisehen  Neurosen.  Wiener  med.  Wochenschrift,  18(17 
u.  18G8.  Separatabdruek,  also. 
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recently  much,  more  favorable  results  have  followed  the 
systematic  and  persevering  use  of  the  galvanic  current 
applied  to  the  cord,  to  the  muscles,  and  to  the  sym- 
pathetic by  the  method  known  as  central  galvanization. 
A case  of  advanced  muscular  atrophy  has  been  reported 
cured  by  central  galvanization  alone,  in  the,  hands  of 
N esemann.1  Good  effects  have  been  reported  by  Benedict,2 
Erb,3  and  others,  by  the  combined  treatment  above  men- 
tioned. I have  seen  one  case  apparently  entirely  arrested 
and  the  wasted  muscles  in  part  restored  by  persistent  use 
of  strong  galvanic  and  faradic  applications  in  alternation. 
When  the  muscles  cease  to  respond  to  a faradic  current, 
the  galvanic  must  be  used,  and  of  sufficient  strength  to 
develop  reactions.  In  all  cases,  the  galvanic  should  be 
used  in  alternation  with  the  faradic  current,  because  of  its 
greater  influence  over  the  function  of  nutrition. 

I include  in  one  group  the  scleroses  of  the  cord,  multiple 
sclerosis , antero-lateral , and  posterior  spinal  sclerosis , 
(progressive  locomotor  ataxia).  Although  these  are  not 
strictly  paralyses,  they  are  accompanied  by  more  or  less 
paresis,  by  incoordination  of  muscular  movements,  an 
apparent  paralysis,  and  the  principles  and  plans  of  electri- 
cal treatment  are  the  same  as  in  the  group  of  paralyses. 
The  electrical  applications,  in  accordance  with  the  fun- 
damental principles,  are  made  to  the  spine  and  to  the 
peripheral  nerves.  Both  forms  of  currents  are  used.  A 
descending  stabile  current  from  twenty  to  forty  elements 
is  made  to  the  spine  daily,  and  labile  applications  from 


1 Quoted  by  Eulenburg,  Ziemssen’s  Cyclopaedia,  vol.  14,  p.  150. 

2 Electrotherapie,  op.  cit. 

8 Quoted  by  Friedreich,  supra. 
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ten  to  twenty  elements  arc  directed  to  the  painful  points. 
For  the  anaesthesia  of  the  feet  and  limhs,  the  farad ir  brush 
is  most  serviceable.  I have  seen  excellent  results  in  pos- 
terior spinal  sclerosis  from  the  persistent  use  of  mild, 
rapidly  interrupted  faradic  applications  to  the  spine  and 
limbs  daily  for  a few  minutes,  but  no  cures,  only  ameliora- 
tion. In  fact,  the  cures  of  these  diseases  by  any  mode  of 
treatment  are  extremely  uncommon,  if  any  occur.  Symp- 
tomatic treatment  is  very  serviceable.  The  diplopia,  in- 
continence of  urine  and  feces,  and  pains  may  be  very 
much  relieved  by  faradic  and  galvanic  application.  In 
progressive  locomotor  ataxia,  more  favorable  results  are 
attainable  by  rest,  hydrotherapy,  and  galvanism  than  by 
any  other  means,  and  of  these  galvanism  is  the  most  im- 
portant. The  patient  applying  for  treatment  should  be 
informed  of  the  probable  duration  of  the  case,  and  the 
necessity  for  protracted  applications  extending  over  years. 
In  some  rare  cases  electricity  aggravates  all  the  symptoms ; 
when  this  occurs  it  should  not  be  persevered  in.  It  some- 
times happens  that  very  mild  currents  do  better ; again 
the  strongest  currents  arc  most  serviceable.  The  applica- 
tions should  be  modified  accordingly. 

Peripheral  Paralysis. 

Peripheral  paralyses  take  their  name  from  the  situation 
of  the  lesions  in  the  peripheral  motor  nerves.  They  con- 
sist of  the  so-called  rheumatic  inflammation — of  neuritis, 
whether  idiopathic  or  secondary,  and  of  cases  of  traumatic 
injury  to  the  nerve.  The  diagnostic  relations  of  the  sub- 
ject have  been  fully  considered  elsewhere;  we  have  now, 
therefore,  the  therapeutical  questions  for  solution. 
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The  type  of  a rheumatic  paralysis  is  that  form  of  facial 
paralysis  due  to  the  impression  of  cold  ou  the  facial  nerve 
— the  seventh — after  its  emergence  from  the  foramen,  and 
where  its  ramifications  form  the  pes  anserinns.  (Fig.  57.) 


Fig.  57. 


The  muscles  innervated  from  the  seventh  nerve— the  facial — stimulated 

hy  a faradic  current. 


A current  of  cold  air  directed  against  the  side  of  the  face 
induces  such  a refrigeration  of  the  nerve  as  to  impair  its 
conductivity.  Paralysis  suddenly  ensues  in  all  the  mus- 
cles innervated  by  the  nerve,  the  muscles  of  expression ; 
that  side  of  the  face  is  blank  and  motionless,  the  naso- 
labial fold  is  obliterated,  the  eye  cannot  be  closed,  and 
Fence,  whilst  the  sound  side  exhibits  all  the  varied  and 
individual  expressions  of  the  human  countenance,  the 
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affected  side  is  utterly  without  the  power  of  expression. 
This  condition  may  be  slight  and  exist  for  a few  days,  or 
it  may  be  severe  and  continue  for  months  and  years.  A 
small  proportion  manifest  a tendency  to  spontaneous  cure 
— the  paralytic  symptoms  gradually  declining  without 
treatment,  hut  an  abnormal  tardiness  to  react  to  the  various 
emotions  and  feelings  is  apt  to  remain.  If  the  case  is  a 
severe  one,  the  muscles  presently  exhibit  the  reactions  of  de- 
generation— do  not  respond  to  a faradic,  but  do  respond 
with  abnormal  readiness  to  a galvanic  current.  In  the 
mildest  cases  the  reaction  to  faradism  may  be  simply  dimin- 
ished  and  not  wholly  lost.  In  these  cases  arising  from  the 
impression  of  cold,  some  effusion  probably  takes  place  in 
the  sheath  of  the  nerve.  Hence,  the  best  results  may  he 
expected  to  follow  the  application  of  galvanism.  A de- 
scending stabile  current  may  be  applied,  the  anode  resting 
on  the  pes  anserinus , and  the  cathode  on  the  peripheral 
portions  of  the  nerve.  Ten  to  twenty  elements  suffice. 
When  the  muscles  are  to  he  acted  on,  after  a few  days, 
labile  currents  are  applied  by  small  olive-shaped  electrodes, 
each  one  or  each  group  in  turn  receiving  attention.  The 
stabile  galvanic  applications  can  be  made  at  once,  the 
object  being  to  cause  absorption  of  the  effusion,  but  exci- 
tation of  the  muscles  should  be  postponed  for  a few  days. 
As  a very  weak  galvanic  current  slowly  interrupted  in- 
duces ready  response  on  the  part  of  the  paralyzed  muscles, 
it  is  unnecessary  to  employ  a strong  current.  The  mus- 
cles should  be  exercised  daily  for  a few  minutes  at  a time, 
but  not  long  enough  to  induce  fatigue.  Many  of  the 
cases  recover  in  a few  weeks;  some  require  months,  even 
years  of  treatment.  I have  seen  an  obstinate  case  cured 
after  two  years  of  faithful  electrical  treatment.  Cases  of 
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many  years’  standing  have  been  cured  by  persistent  appli- 
cations. After  a more  or  less  protracted  treatment  by 
galvanism,  the  power  of  response  to  faradic  stimulation  is 
restored  when  this  can  be  employed  to  complete  the  cure. 


The  illustrations  which  follow,  from  Fig.  58  to  Fig.  66, 
inclusive,  demonstrate  the  chief  movements  ol  the  mus- 
cles of  expression,  innervated  by  the  seventh  nerve,  and 
indicate  the  position  of  the  electrodes  when  the  muscles 
are  to  he  thrown  into  action  by  faradic  or  galvanic  stimu- 
lation. 


Quadratus  menti. 
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Levator  labii  superioris  alteque  nasi. 


Levator  menti 
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Fig.  61. 


Zygomaticus  minor. 

Fig.  62. 


Buccinator. 
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Frontalis. 


Fi£.  64. 


Proprius  labii  suporioris. 
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Fig.  65. 


Levator  raenti. 


Fig.  66. 


Zygomaticus  major. 
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The  so-called  rheumatic  paralyses  occur  elsewhere,  but 
very  infrequently.  Superficial  nerves,  as  the  ulnar  and 
radial,  and  anterior  and  posterior  tihial,  are  rarely  affected 
in  the  same  way  as  the  facial  and  with  the  same  symptoms. 
The  plan  of  treatment  is  also  the  same.  The  seventh 
nerve  is,  also,  rarely  injured  by  the  forceps  in  delivery, 
and  the  infant  consequently  suffers  from  paralysis  of  that 
side  of  the  face.  More  frequently  the  seventh  is  invaded 
in  the  aqueduct  of  Fallopius  by  disease  of  the  middle  ear 
producing  caries  of  the  bone.  Inflammation  is  excited 


Fig.  G7. 


Paralysis  with,  atrophy  of  the  muscles  of  the  left  shoulder. 


in  the  nerve,  and  its  elements  are  disassociated  and  soft- 
ened. The  condition  of  the  muscles  is  determined  by  the 
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amount  of  injury  done  to  the  nerve.  In  these  cases,  also, 
are  represented  the  reactions  of  degeneration  in  the  nerve 
and  muscles.  The  power  of  response  to  the  faradic  cur- 
rent is  quickly  lost,  and  an  abnormal  readiness  of  con- 
traction on  galvanic  stimulation  is  developed.  The  mus- 
cles, also,  waste  and  great  deformity  is  the  final  result. 
When  the  nerve  is  destroyed  by  the  suppurative  inflam- 
mation, the  case  is  hopeless,  as  regards  cure  and  the 
restoration  of  the  consentaneous  action  between  the  voli- 
tional impulse  and  the  muscular  movement.  The  condi- 
tion of  the  muscles  may  be  improved  by  persistent  use  of 
an  interrupted  galvanic  current,  but  the  supremacy  of  the 
will  is  permanently  lost.  When  restoration  of  the  nerve 
takes  place,  the  muscles  at  first  react  only  to  the  inter- 
rupted galvanic  current ; after  a time  the  faradic  will 
excite  them,  as  above  stated.  The  position  of  the  lesion, 
whether  in  front  or  behind  the  origin  of  the  chorda  tym- 
pani,  is  ascertained  by  the  state  of  the  palate  and  uvula, 
and  the  condition  of  the  sensibility  in  the  corresponding 
half  of  the  tongue.  In  these  cases,  as  in  the  examples 
of  merely  rheumatic  inflammation,  but  to  a greater  extent, 
is  persistence  in  the  treatment  necessary.  Stabile  and 
labile  applications  should  be  made,  a strength  of  current 
being  employed  merely  necessary  to  induce  muscular 
action  in  the  paralyzed  muscles.  An  olive-shaped  elec- 
trode— the  anode — well  covered  with  soft  leather  and 
thoroughly  moistened,  may  be  placed  nearest  the  nerve 
by  resting  on  the  anterior  border  of  the  external  auditory 
foramen.  A carbon  electrode,  of  button  shape,  and  well 
covered  with  soft  sponge — the  cathode — may  be  placed 
at  various  points  on  the  peripheral  distribution  of  the 
nerve,  and  held  in  position  for  a few  seconds,  and  then 
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removed  to  another  point,  until,  in  turn,  the  whole  expan- 
sion of  the  nerve  has  been  acted  on.  Daily  seances  ol 
five  to  ten  minutes  should  be  persisted  in  for  months  and 
years  if  necessary,  intermissions  being  allowed  for  a few 
days  at  a time. 

Various  motor  nerves  subjected  to  injury,  paralysis 
ensues  in  the  parts  innervated  by  them.  Thus,  the 
pressure  of  a crutch,  a severe  blow,  a penetrating  or  gun- 
shot wound,  may  each  by  injury  to  nerve  trunks  induce 
more  or  less  extensive  paralysis,  according  to  the  impor- 
tance of  the  nerve  or  nerves  injured.  The  reactions  of 
degeneration  ensue  in  such  cases,  both  in  the  nerves  and 
muscles,  but  they  are  not  the  same  in  both.  As  regards 
the  nerves  the  irritability  to  both  faradic  and  galvanic 
currents  lessens  gradually  when  the  paralysis  occurs,  and 
at  the  expiration  of  one  or  two  weeks  has  entirely  dis- 
appeared. If  the  nerve  undergoes  regeneration,  or  cure, 


Fig.  68. 


Paralysis  and  atrophy  of  first  dorsal  interosseous  muscle. 


after  a time  the  galvanic  excitability  is  slowly  restored, 
beginning  from  the  central  portion  and  extending  peri- 
pherally, and  afterward  the  faradic  excitability;  but  the 
reaction  to  the  stimulus  of  the  will  precedes  the  electrical ; 
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in  other  words,  voluntary  motion  is  restored  before  the 
nerve  reacts  to  the  currents  (Fig.  68).  The  behavior  of 
the  muscles  has  been  already  described ; the  faradic  con- 
tractility disappears,  and  an  abnormal  readiness  to  contract 
to  galvanism  is  developed.  After  a time  the  galvanic 
excitability  declines  to  normal,  and  the  faradic  excitability 
is  restored.  We  owe  these  important  observations  on 
the  phenomena  of  the  reactions  of  degeneration  to  Erb.1 
There  is  universal  agreement  as  to  the  value  ol  elec- 
tricity in  the  peripheral  paralyses,  to  restore  the  muscles, 
and  to  prevent  deformity  (Fig.  69).  Duchenne2  espe- 
cially details  many  examples  of  wasting  and  deformity  of 
the  members,  restored  by  suitable  electrical  treatment 
(Fig.  69).  He  prefers  as  is  usual  the  faradic  applications. 


Fig.  69. 


Stimulation  of  the  hypothenar  group. 


He  admits  that  those  muscles  whose  electric  contractility 
is  but  little  affected  recover  speedily  under  faradic  treat- 
ment, but  that  muscles  having  lost  their  power  of  response 
to  the  faradic  current  soon  undergo  atrophy.  He  advises 
faradization,  using  at  first  strong  rapidly  interrupted  cur- 

1 Deutsch.  Areliivfur  klin.  Medicin,  vol.  iv.-v.  1868. 

5 De  1’ Electrisation  Localisee,  op.  cit. 
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rents,  the  applications  being  ten  to  fifteen  minutes  in 
duration,  daily,  and  afterwards  weaker  currents  (Fig.  70). 
Although  Duchenne  achieved  very  great  results  by  faradic 
treatment,  his  practice  was  the  less  efficient  because  of  his 


Fig.  70. 


Atrophy  and  contraction  of  the  muscles  of  the  hand. 


persistent  opposition  to  galvanism.  He  was  on  the  verge 
of  discovering  the  facts  subsequently  ascertained  by  Erb, 
regarding  the  difference  in  the  reactions  of  nerve  and  mus- 
cle, and  the  reactions  of  degeneration  in  general.  Besides 
the  special  electrical  authorities  who  may  be  supposed  to 
have  predispositions  in  favor  of  their  remedy,  Rosenthal.1 
Erb,2  Eulenburg,3  and  others,  as  strongly  maintain  the 
utility  of  electricity  in  these  cases. 

Under  this  head  should  also  be  included  paralysis  o f 
the  ocular  muscles — innervated  by  the  third,  fourth,  and 
sixth  nerves,  causing  various  deviations  of  the  ocular 
globe,  and  corresponding  disorders  of  vision.  The  cur- 
rent used  should  be  determined  by  the  electrical  reactions 
of  the  muscles.  As  these  may  be  examples  of  peripheral 
paralysis  corresponding  to  that  of  the  seventh,  and  known 

1 Klinik  der  Nervenkrankheiten,  p.  661. 

2 Ziemssen’s  Cyclopedia,  vol.  xi.  p.  428  et  seq. 

8 Lehrbuch  der  f'unctionellen  Nervenkrankheiten,  p.  363,  op.  cit. 
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as  rheumatismal,  or  due  to  inflammation  of  the  nerve 
trunk  induced  by  pressure  of  a neoplasm,  the  current 
most  likely  to  he  of  service  is  the  galvanic.  Wecker1 
recommends  the  employment  of  6 to  8 elements  in  the 
beginning  of  the  treatment,  to  be  gradually  increased  to 
12,  as  the  sensibility  of  the  skin  lessens.  The  positive 
pole  is  placed  at  the  supra-  or  infra-orbital  foramen, 
according  to  the  position  of  the  muscle  to  be  acted  on, 
and  the  negative — an  olive-shaped  electrode — is  passed 
over  the  eye — the  lids  being  closed — in  the  direction  of 
the  paretic  muscle.  This  indirect  or  reflex  method  has 
quite  taken  the  place  of  the  direct  stimulation  of  the 
muscles,  and  it  has  the  further  advantage  of  giving  but 
little  pain.  According  to  Wecker,  the  electrical  treat- 
ment produces  very  satisfactory  results  ( procluire  des 
resultats  tres-satisfaisants ) (p.  706). 

Hysterical  Paralyses. 

The  hysterical  paralyses  form  a distinct  group,  and  are 
incidents  of  the  hysterical  state.  They  may  occur  in 
any  voluntary  organ,  but  are  usually  in  the  larynx,  or 
upper  or  lower  extremities,  notably  the  last.  They  occur 
suddenly  without  any  preliminaries  except  the  complexus 
of  hysterical  symptoms.  The  diagnostic  peculiarities 
presented  by  them  are,  the  absence  of  wasting  or  degen- 
eration, absence  of  all  electro-sensibility,  with  entire 
preservation  of  electro  - contractility — the  muscles  re- 
sponding with  the  normal  promptitude  to  the  faradic  and 
galvanic  currents.  The  separation  of  these  from  all  other 

1 Therapeutique  Oculaire,  Paris,  1879,  p.  704  et  seq. 
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forms  of  paralysis  cannot  therefore  be  difficult.  Without 
the  aid  afforded  by  electrical  examination,  however, 
hysterical  paralysis  might  be  very  difficult  of  recognition. 

The  treatment  by  faradization  rarely  fails  to  succeed. 
It  not  un frequently  happens  that  a single  seance  removes 
a long  standing  paralysis,  but  on  the  other  hand  protracted 
treatment  may  be  necessary,  especially  when  from  long 
disuse  the  muscles  have  wasted. 

In  hysterical  aphonia  there  are  two  methods  of  pro- 
cedure which  may  he  tried,  the  simpler  first.  The  larynx 
may  be  stimulated  by  direct  application,  the  electrodes 
resting  on  either  side  of  the  organ,  and  a succession  of 
shocks  transmitted  by  the  faradic,  or  an  interrupted  gal- 
vanic current.  The  muscles  of  the  larynx  may  be 
reached,  also,  by  placing  the  anode  over  the  course  of 
the  recurrent  laryngeals,  and  the  cathode  over  the  larynx, 
and  interrupting  the  current  by  cathodal  opening  and 
closing.  The  larynx,  however,  may  be  much  more  effec- 
tively acted  on  by  the  intra-laryngeal  electrode.  This 
procedure  is  to  be  preferred  in  cases  of  aphonia  due  to 
paresis  or  paralysis  of  the  vocal  cords,  but  in  hysterical 
aphonia,  the  mental  impression  made  by  faradic  applica- 
tions is  an  important  factor  in  achieving  a curative  result, 
and  may  be  as  decided  by  external  as  internal  applications. 

In  hysterical  paralysis  of  the  extremities,  the  group 
of  muscles  refusing  to  do  duty  can  be  exercised  by  the 
faradic  current,  and  as  sensibility  to  the  current  is  wanting, 
strong  applications  can  he  made.  In  this  instance,  espe- 
cially, the  temptation  to  use  powerful  currents  is  great, 
but  it  should  he  restrained,  since  to  fatigue  and  exhaust 
the  muscles  can  only  do  harm.  The  cutaneous  and 
muscular  amesthesia  which  accompanies  hysterical  para- 
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lysis,  can  be  removed  by  the  faradic  brush.  The  skin 
should  be  thoroughly  dried,  and  the  brush  drawn  over 
the  parts  to  be  acted  on.  In  the  treatment  of  this  affec- 
tion, massage  and  suitable  hygienic  and  tonic  medication 
should  be  enforced,  and  massage  especially  when  the 
muscles  long  diseased  have  atrophied. 

A similar  paralysis  occurs  in  a group  of  spinal  muscles 
on  one  side,  which  if  it  continue  for  months  and  years, 
leads  to  wasting  of  the  paralyzed  muscles,  and  to  over- 
action and  spasm  of  the  antagonistic  muscles,  on  the 
other  side.  Very  great  deformity  may  be  thus  produced, 
and  often  caries  of  the  vertebra  is  diagnosticated  and 
treated  to  the  serious  injury  of  the  patient.  The  electri- 
cal treatment  is  of  the  greatest  service  in  such  cases. 
The  paretic  and  wasting  muscles  should  be  daily  faradized 
with  a strength  of  current  sufficient  to  cause  active  mus- 
cular movements,  and  the  overacting  antagonistic  muscles 
should  have  their  irritability  reduced  by  a stabile  gal- 
vanic current  from  ten  to  twenty  elements.  As  in  these 
cases,  also,  tender  points  exist  on  the  spine  in  various 
situations,  they  should  be  treated  by  the  anode  resting  on 
them,  and  the  cathode  on  the  periphery  of  the  corre- 
sponding spinal  nerves — a stabile  current  passing  for  two 
to  three  minutes  at  each  place.  Central  galvanization, 
and  the  general  electrization  of  Beard  and  Rockwell, 
may  be  advantageously  combined  with  the  other  methods. 
The  success  of  the  treatment  is  the  greater  if  at  the  same 
time  the  nutrition  of  the  patient  is  improved  by  a suit- 
able diet  and  regimen. 

The  hysterical  state  attains  its  highest  pathological  ex- 
pression in  hemiancesthesia , hystero-ej > ilepsy  and  the  allied 
states.  Although  the  diseases  of  a convulsive  character 
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have  been  discussed  elsewhere  in  the  therapeutical  section, 
hystero-epilepsy  was  not  included,  for  the  phenomena 
present  in  one  of  these  attacks  are  hysterical  and  not 
epileptic.  The  paralysis  of  sensation  in  hemianesthesia 
is  very  readily  transferred,  as  is  well  known,  by  various 
metals  and  other  objects.  Faradization  with  the  electric 
brush  promptly  removes  it.  The  attacks  of  hystero- 
epilepsy  arc  usually  quickly  terminated  by  sufficiently 
powerful  faradic  stimulation,  so  timed  as  to  overcome  the 
muscular  rigidity  of  the  paroxysm  (Fig.  71k  Galvaniza- 
tion of  the  spine,  the  anode  resting  on  the  tender  spots, 


Fig.  71. 


Hystero-epilepsy. 


is  of  great  service  in  removing  the  excessive  mobility — 
the  explosive  irritability — of  the  nervous  system,  il  car- 
ried out  faithfully  during  the  interval  between  the  seizures. 
The  ovaries  should  also  be  carefully  galvanized,  by  ex- 
ternal electrodes  so  placed  as  to  include  them  in  tin* 
circuit,  or  by  a vaginal  and  an  external  electrode,  also 
arranged  to  include  the  ovaries,  lo  the  local  treatment 
should  be  joined  central  galvanization,  and  galvanization 
of  tender  spots  on  the  spine. 
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Diphtheritic  Paralysis. 

The  paralyses  succeeding  to  diphtheria  may  be  limited 
to  the  muscles  of  the  pharynx,  or  of  the  eye,  or  involve 
the  muscular  system  of  animal  life  in  general.  The  con- 
tractility to  the  faradic  current  may  be  diminished  or  lost 
— usually  and  in  recent  cases,  merely  diminished.  More 
or  less  wasting  of  the  paralyzed  muscles  ensues  when  the 
paralysis  has  existed  for  some  time,  and  in  that  case,  the 
electro-contractility  declines.  Galvanism  is  more  service- 
able than  faradism,  because  of  its  influence  over  nutrition. 
With  local  excitation  of  the  paralyzed  muscles,  should  be 
conjoined  central  and  sympathetic  galvanization.  When 
the  pharynx  is  affected  soon  after  the  morbid  process  has 
ceased — but  to  the  severity  of  which  it  does  not  bear  a 
constant  ratio — the  palate  is  seen  to  hang  limp  and  life- 
less, the  voice  has  a thick,  stuffy,  and  nasal  tone,  and,  in 
the  attempt  to  swallow  liquids,  they  are  returned  through 
the  nose.  An  insulated  button  electrode — the  anode — 
should  be  placed  against  one  extremity  of  the  soft  palate, 
and  a corresponding  one — the  cathode — at  the  other  ex- 
tremity, and  a mild  (3  to  5 cups)  current  interrupted 
slowly  should  be  transmitted  for  a few  minutes  daily. 
The  eye  muscles  should  be  stimulated  in  the  mode  already 
described.  The  muscles  of  the  extremities  paralyzed,  or 
in  a paietic  condition,  should  be  in  turn  acted  on  by  an 
interrupted  galvanic  current— the  anode  placed  on  the 
spine,  and  the  cathode  passed  over  the  whole  of  the  ex- 
tremity affected.  W hen  individual  muscles,  or  groups 
are  paralyzed,  smaller  electrodes  must  be  employed  to 
select  out  the  muscles  requiring  stimulation,  and  the  cur- 
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rent  confined  to  the  parts  affected.  Very  prompt  action 
is  demanded  in  the  cases  of  paralysis  affecting  the  respi- 
ratory organs.  If  the  epiglottis  and  larynx  are  involved, 
suffocation  may  he  brought  on  in  the  attempt  to  swallow,  or 
escaping  this  danger,  foreign  bodies  may  be  lodged  in  the 
lungs  exciting  a fatal  pneumonia.  Direct  galvanization 
of  these  organs  may  render  very  important  service.  When 
paralysis  invades  the  organs  of  respiration,  the  pneumo- 
gastrics,  phrenics,  and  the  cervical  plexus  on  both  sides, 
and  the  muscles  should  be  faithfully  galvanized.  Other 
remedies  than  electricity  may  be  used  with  success,  it  is 
true,  but  the  best  results  are  obtained  by  the  timely  appli- 
cation of  galvanism.  If  the  symptoms  are  urgent,  elec- 
tricity should  certainly  be  used,  in  addition  to  other 
means.  In  the  absence  of  proper  galvanic  appliances, 
faradism  may  be  substituted. 

The  above  observations  on  paralysis  following  diph- 
theria are  equally  true  ol  paralysis  following  other  acute 
diseases. 


Lead  Paralysis. 

Paralysis  by  lead  usually  takes  the  form  of  “ dropped 
wrist,”  but  it  may  also  occur  as  paraplegia,  hemiplegia, 
general  paralysis,  etc.  In  paralysis  ol  the  forearm,  the 
symptoms  pursue  with  considerable  uniformity  a defined 
course — a knowledge  of  which  will  aid  in  diagnosis. 
First,  the  extensor  communis  digitorum  is  invaded ; next, 
the  extensor  indicis ; then  the  ulnar  and  radial  extensors 
of  the  wrist,  and  ultimately,  the  thenar  muscles  (the  ball 
of  the  thumb).  After  a time  the  flexor  muscles  of  the 
forearm  and  the  triceps  and  the  deltoid  become  weak  and 
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paretic.  In  consequence  of  the  relative  weakness  of  the 
extensors  as  compared  with  the  flexors  of  the  forearm, 
should  paralysis  affect  both  in  an  equal  degree,  the  over- 
action  of  the  flexors  would  bring  about  dropping  of  the 
wrist.  The  electro-contractility  declines  as  the  paralysis 
increases ; more  or  less  wasting  of  the  muscular  elements 
takes  place,  and  ultimately  the  responses  to  both  currents 
cease,  and  the  muscles  disappear,  being  replaced  by  con- 
nective tissue  and  fat.  For  a period  before  the  final  dis- 
appearance of  the  electro-contractility,  the  muscles  respond 
only  to  a slowly  interrupted  galvanic  current. 

The  electrical  treatment  consists  in  galvanic  applica- 
tions by  the  labile  method.  When  the  whole  arm  is 
involved,  the  anode  is  placed  over  the  cervical  plexus, 
and  the  cathode  is  passed  over  each  muscular  group  in 
turn.  The  interruptions  consist,  therefore,  of  cathodal 
opening  and  closing.  When  the  extensors  of  the  fore- 
arm are  alone  affected,  the  applications  to  the  muscles 
should  be  by  the  indirect  method  ; the  anode  resting  on 
the  motor  nerve,  and  the  cathode  on  the  belly  of  the  muscle 
or  on  the  muscular  group.  If  the  muscles  have  not  yet 
lost  their  power  of  contraction  to  faradic  stimulation,  gal- 
vanism should  nevertheless  be  preferred.  The  power  of 
diffusion  possessed  by  the  galvanic  current  and  its  effect 
on  the  vermicular  motion  of  the  arterioles,  and  secondarily 
on  the  function  of  nutrition,  render  it  more  useful  in  lead 
poisoning  than  is  faradism.  Faithful  and  persevering 
treatment  is  necessary  to  procure  the  best  results.  Not- 
withstanding the  unquestionable  utility  of  electricity,  it 
should  not  be  relied  on  to  the  exclusion  of  all  other  treat- 
ment, including  the  agents  of  elimination.  The  iodides 
and  bromides  to  form  soluble  combinations,  and  to  pro- 
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Fig.  72. 


Motor  points,  and  distribution  of  nerves  on  the  superficies. 
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cure  elimination  by  the  kidneys,  strychnia  to  excite  mus- 
cular action,  and  massage,  are  important  aids  in  obtaining 
curative  results,  but  galvanism  is  the  most  necessary  of 
all  the  remedies. 


1.  Seventh  or  facial  nerve  filament  supplying  the  Frontal  muscle. 

2.  “ “ “ “ Levator  labii  superioris 

alteque  nasi. 

3.  “ “ “ “ Zygomaticus  minor. 

4.  “ “ “ “ Orbicularis  oris  and 

quadratus  menti. 

5.  Phrenic  nerve,  supplying  the  Diaphragm. 


6.  Musculo-cutaneous  nerve 

7.  “ nerve 

8.  Ulnar  nerve 

9.  Radial  nerve 

10.  Ulnar  nerve 

11.  Obturator  nerve 

12.  Crural  nerve 

13.  “ 

14.  Musculo-cutaneous  nerve 

15.  Occipital  nerve 

16.  Circumflex  nerve 

17.  Inter  cos  tales  nerve 

18.  Gluteus  nerve 

19.  Popliteal  nerve 

20.  “ nerve 


Biceps,  brachialis,  etc. 

Brachialis  internus. 

Muscles  of  forearm  and  hand. 
Flexors  of  thumb  and  fingers. 
Palmaris  brevis,  abductor  digitor. 

min.,  opponens  digitor. min., etc. 
Sartorius,  adductor  longus,  etc. 
Adductor  longus,  vastus  internus, 
etc. 

Vastus  externus. 

Flexor  digitorum  com.  long. 
Posterior  neck  muscles. 

Triceps,  etc. 

Lumbar  muscles. 

Adductor  magrms,  etc. 
Gastrocnemius  externus. 

Soleus. 
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CHAPTER  IV. 

ELECTRICITY  IN  THE  TREATMENT  OF  PAIN. 

There  is  no  fact  more  certain  than  the  power  of  gal- 
vanism to  relieve  pain.  A rapidly  interrupted,  high 
tension,  faradic  current,  has  to  a much  less  extent  the  same 
power.  Galvanism  can  relieve  pain  when  it  has  no  effect 
on  the  cause  of  it,  so  that  its  pain-relieving  power  is  an 
inherent  quality.  The  physiological  actions  of  galvanism 
do  not  explain  this  property,  for,  although  a descending 
stabile  current  allays  irritability,  and  an  inverse  current 
increases  it,  in  practice  the  direction  of  the  current  seems 
of  little  moment,  pain  being  relieved  in  what  direction 
soever  the  current  is  passing.  It  is,  however,  good  prac- 
tice to  apply  the  anode  to  painful  spots.  The  seat  of  pain 
should,  of  course,  be  included  in  the  circuit,  under  any 
circumstances. 

In  neuralgia  of  the  fifth  nerve , tic  douloureux,  or  sim- 
ple neuralgia,  the  galvanic  current  affords  relief,  but  is  rare- 
ly more  than  palliative.  Beside  the  fact  that  tic  douloureux 
is  often  caused  by  lesions  that  cannot  he  removed  an 
exostosis  for  example — the  nerve  lies  so  deeply  that  the 
influence  of  the  current  is  dissipated  before  reaching  it. 
Curative  results  are  sometimes  obtained  in  cases  of  irrita- 
bility of  the  submaxillary,  of  the  infra-  and  supra-orbital 
divisions  of  the  fifth,  due  to  cold,  carious  teeth,  etc.,  the 
pain  persisting  after  the  cause  is  removed.  It  is  true,  in 
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the  main,  that  galvanism  is  merely  palliative  in  neuralgia 
of  the  fifth.  This  opinion  is  supported  by  Anstie,1  Bene- 
dict,2 and  other  observers.  Far  different  is  the  effect  of 
galvanism  on  cervico-bracliial  neuralgia.  In  a considera- 


Fig.  73. 

a b 


ble  experience  in  the  treatment  of  this  form  of  neuralgia, 
which  includes  cases  treated  by  all  the  most  approved 
methods  except  galvanism,  but  including  subcutaneous 
injection  of  morphia,  I have  rarely  failed  to  effect  a cure. 
Close  attention  must  be  given  to  the  cases,  and  sufficient 
time.  The  usual  error  consists  in  too  infrequent  applica- 
tions. The  best  results  are  obtained  from  seances  of  five 
to  ten  minutes  duration,  repeated  three  times  a day,  cer- 

1 Neuralgia  and  its  Counterfeits,  p.  200  et  seq. 

2 Electro-therapie,  op.  cit. 
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tainly  twice  a day.  The  anode  is  placed  over  the  cervical 
plexus,  and  should  consist  of  a large  sponge  electrode  well 
moistened  with  hot  water;  the  cathode  of  similar  form 
should  be  slowly  passed  over  the  shoulder,  arm,  and  fore- 
arm. If  the  case  is  recent,  from  ten  to  twenty  elements 
will  suffice,  but  if  old,  from  twenty  to  forty  elements  will 
be  necessary.  Onimus  and  Legros1  insist  on  the  impor- 


Fig.  74. 


tnnee  of  employing  a current  of  considerable  tension,  but 
having  feeble  chemical  effects.  There  is  much  importance 


1 Trait6  d’Electricite  medicalc,  p.  298  et  seq. 
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in  this  suggestion,  if  I may  trust  to  my  own  observa- 
tions. 

The  same  principles  apply  to  intercostal  neuralgia,  and 
to  the  trophic  form  of  this  disease  known  as  herpes  zoster. 
(Fig.  74.)  In  treating  these  affections  the  anode  rests  on  the 
spine  at  the  point  of  emergence  of  the  nerve  roots,  and  the 
cathode  at  the  periphery  about  the  median  line  of  the  body 
in  front.  It  is  good  practice  in  these  cases,  also,  to  place 
the  anode  on  the  painful  points,  where  the  nerves  become 
superficial,  and  the  cathode  on  the  terminals.  The  appli- 
cations may  be  both  labile  and  stabile.  Neumann1  reports 
a case  rebellious  to  galvanism,  cured  by  two  seances  of 
cutaneous  faradization. 

In  no  painful  affection  is  the  application  of  electricity 
more  conspicuous  for  good  than  in  sciatica.  There  is  a 
general  agreement  amongst  authorities  as  to  the  excep- 
tional value  of  galvanism  in  this  disease,  and  yet,  several 
cases  have  been  reported  in  which  faradism  was  more 
effective.  My  own  experience  is  decidedly  in  favor  of  a 
large  number  of  cups  in  old  cases,  which  I have  seen 
yield  in  a surprising  manner  to  the  applications.  The 
method  advised  by  Onimus  and  Legros  should  be  pursued. 
A large  sponge-covered  electrode— the  anode— well  mois- 
tened with  warm  water,  without  salt,  is  placed  over  the 
nerve  at  its  point  of  emergence  from  the  pelvis ; and  the 
cathode,  equally  large,  should  be  applied  by  the  labile 
and  stabile  methods  over  the  distribution  of  the  nerve, 
special  attention  being  given  to  the  painful  points.  Forty 
to  sixty  elements  should  be  used,  and  the  applications 

Gazette  mod.  de  Paris,  No.  7,  1878.  Nevralgie  intercostale  rebelle 
an  courant  continu,  guerie  en  deux  seances  de  faradisation  cutanee. 
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made  twice  each  day,  if  practicable,  but  always  once  a 
day.  Benedict1  proposes  another  mode  of  application, 
which  lie  has  found  effective ; he  uses  a bulbous  electrode; 
which  is  introduced  into  the  rectum,  and  directed  to  the 
position  of  the  sciatic.  Eulenburg2  advises  a current 
from  twenty  to  thirty  elements,  and  stabile  applications, 
the  sittings  from  five  to  ten  minutes.  A great-  many 
reports  showing  the  utility  of  galvanism  in  sciatica  have 
been  published.  Beside  the  special  treatises,  the  reader 
may  consult  with  advantage  the  papers  of  Knott,3  Stephen- 
son,4 Scegen,5  and  Gibney.6 

Lumbago  is  usually  promptly  cured  by  galvanization 
of  the  affected  muscles.  In  my  experience  in  this  class 
of  cases,  strong  currents  are  most  beneficial;  attacks  re- 
sisting the  current  from  15  to  20  cups  of  Siemens  and 
Halske  have  promptly  yielded  to  40  to  60.  The  appli- 
cations should  be  made  twice  a day  for  the  first  few  days, 
and  afterwards  daily  until  a cure  is  effected.  Immediate 
relief  is  afforded  by  the  passage  of  a current,  the  patient 
being  able  to  straighten  himself  at  once  without  pam, 
but  in  the  intervals  he  lapses  back  into  his  former  con- 
dition nearly,  but  the  repetition  of  the  applications  is 
followed  by  an  increasing  duration  of  the  relief.  Recent 
cases  are  more  amenable  to  cure  than  old  cases,  and  some- 


1 Wiener  med.  Presse,  21  and  22  for  1872. 

2 Lehrbucli  der  f'unct.  Nervenkrankheiten,  etc.,  p.  169. 

5 Lancet  (London),  Dec.  18,  1875. 

< Med.  Press  and  Circular,  Jan.  3,  18/2. 

5 Wiener  med.  Presse,  Nos.  34,  35,  37,  and  38,  for  1872. 

« American  Practitioner,  March,  1879.  “Galvanism  in  the  Treat- 
ment of  Sciatica.”  He  reports  fifteen  cases  treated  by  galvanism  alone 

successfully. 
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times  are  cured  by  a single  application.  The  best  results 
are  obtained  by  transverse  currents,  the  electrodes,  which 
should  be  large,  being  placed  on  each  side.  Both  stabile 
and  labile  applications  should  be  practised. 

Myalgia  in  other  situations  is  generally  quickly  relieved 
by  electrical  treatment  applied  in  the  same  way  as  de- 
scribed for  lumbago.  The  direction  of  the  current  has 
apparently  but  little  influence,  but  in  my  experience 
transverse  currents  are  more  effective  in  muscular  affections. 
The  operator  will  do  well,  however,  to  pass  the  current 
through  the  muscles  affected  in  both  directions,  and  the 
anode  on  the  spine,  the  cathode  passed  over  the  muscles 
by  descending  labile  applications. 

The  pain,  soreness,  and  muscular  feebleness  which  per- 
sist for  some  time  after  an  attack  of  acute  rheumatism , are 
greatly  relieved  by  galvanism,  a descending  labile  current 
of  moderate  strength  being  most  efficient.  The  effusions 
into  the  sheaths  of  tendons  left  by  rheumatism,  become 
absorbed  under  the  stimulation  of  electricity.  Great 
relief  is  afforded  in  chronic  rheumatism  by  persistent  gal- 
vanic treatment.  Patient  and  painstaking  applications 
may  bring  about  absorption  of  inflammatory  exudations 
around  joints  and  in  the  sheaths  of  tendons.  Meyer 
reports  having  caused  the  disappearance  of  nodosities  about 
joints  in  chronic  rheumatism  by  galvanization  of  the  cer- 
vical sympathetic,  and  Althaus1  subsequently  published 
similar  experience.  Such  a result  is  explicable  only  on 
the  theory  that  in  this  way  stimulation  of  the  trophic 
system  was  effected  in  such  a degree  as  to  excite  absorp- 
tion of  the  morbid  deposits  about  the  joints.  This  method, 

The  British  Medical  Journal,  Sept.  28,  1872. 
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as  well  as  central  galvanization,  may  be  conjoined  to  the 
local  galvanic  applications. 

In  their  report  on  the  results  of  electrical  treatment,  as 
administered  in  the  wards  of  Prof.  Sch wanda,  Drs.  Gum- 
plowiez  and  Ivlotzberg  speak  in  strong  terms  of  the  value 
of  electricity  in  rheumatismal  affections.  The  most 
numerous  and  satisfactory  of  the  cases  falling  under  their 
care  were  the  rheumatic  affections  of  the  muscles  and 
joints.  “With  the  greatest  caution  in  estimating  thera- 
peutic facts,”  they  say,  “in  view  of  the  success,  often  truly 
surprising,  which  we  have  obtained,  we  may  affirm  with 
confidence,  that  electricity  is  a sovereign  remedy  in  most 
rheumatic  affections.”  In  cases  of  muscular  rheumatism 
with  paresis  of  the  affected  muscles,  they  hold,  that  an 
interrupted  galvanic  current  should  be  used ; in  chronic 
articular  rheumatism,  cutaneous  faradization  is  preferable.1 

The  various  neuralgic  affections  situated  in  superficial 
nerves  have  been  treated  with  success  by  faradic,  applica- 
tions, by  many  electro-therapeutists,  notably  by  Duchenne, 
and  by  Mitchell,  Morehouse,  and  Keen.  It  is  most  ser- 
viceable when  applied  as  follows : the  skin  is  thoroughly 
dried,  and  then  some  drying  powder  is  dusted  over  the 
.surface  to  be  acted  on.  A strong  faradic  current  with 
excessively  rapid  interruptions  is  then  applied  along  the 
trajectory  of  the  nerve  by  means  of  the  brush  or  metallic 
terminals. 


Visceral  Neuralgia. 

Hemicrania , or  migraine  (sick  headache),  usually  re- 
garded as  a neuralgia  of  the  fifth,  is  a very  different 

1 Wiener  med.  Presse,  Nos.  14,  17,  and  19,  for  lb74. 
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affection  from  tic  douloureux,  or  simple  neuralgia,  and 
belongs  rather  to  this  division  of  the  subject.  It  is  closely 
associated  with  stomach  disorders,  for  the  reason,  doubtless 
that  the  nucleus  of  the  fifth  and  the  nucleus  of  the  pneu- 
mogastric  lie  in  close  proximity,  and  are  connected  with 
commissural  fibres.  Treatment  directed  merely  to  the 
nerve  will,  therefore,  usually  fail,  and  equally  unsuccessful 
will  be  the  management  which  is  confined  to  the  stomach 
disturbance;  both  methods  must  therefore  be  conjoined. 
The  ophthalmic  division  of  the  fifth,  of  either  side,  is  the 
seat  of  the  pain.  The  treatment  by  galvanism  consists 
in  applications  to  the  fifth  nerve — the  anode  on  the  supra- 
orbital nerve  and  the  cathode  on  the  mastoid.  Stabile 
applications  are  preferable.  Galvanization  of  the  sympa- 
thetic is  an  important  addition  to  the  treatment  of  the 
nerve.  Du  Bois-Reymond,  himself  a sufferer,  was  the  first 
to  point  out  the  vaso-motor  and  pupillary  phenomena  in 
these  cases.  The  necessity  for  galvanic  treatment  of  the 
pneumogastric  is  not  less  obvious.  The  cervical  sympa- 
thetic and  the  pneumogastric  can  be  simultaneously 
galvanized  by  placing  one  electrode  behind  the  angle  of 
the  jaw  and  the  other  on  the  manubrium  sierni,  or  on  the 
epigastrium.  The  treatment  during  the  paroxysms  is  at 
least  merely  palliative.  During  the  interval  between  the 
seizures,  beside  a careful  regulation  of  the  diet  and  gene- 
ral hygiene  of  the  patient,  the  irritability  of  the  nervous 
apparatus  should  be  removed  by  systematic  daily  appli- 
cations of  galvanism  to  the  fifth,  the  sympathetic  ganglia, 
and  the  pneumogastrics.  An  evident  improvement  in 
the  body  nutrition  takes  place,  the  attacks  diminish  in 
number  and  lessen  in  violence,  and  ultimately  they  cease 
to  reappear  in  a considerable  proportion  of  cases. 
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During  these  paroxysms,  in  those  cases  of  hemicrania 
accompanied  hy  flushing  of  the  face,  throbbing  temporals, 
and  increased  action  of  the  heart,  relief  may  usually  be 
afforded  by  a very  mild  faradic  current  confined  to  the 
skin  of  the  painful  region,  and  a stronger  current  to  the 
cervical  and  dorsal  spine.  The  interruptions  must  be  as 
rapid  as  possible,  and  the  current  strong  enough  merely 
to  produce  a faint  tingling  when  applied  to  the  eyelids 
and  forehead.  The  electric  hand  is  a good  method  of 
application  under  these  circumstances.  The  person  of 
the  operator  charged,  the  fingers  of  the  disengaged  hand 
are  slowly  passed  over  the  affected  area,  for  a period  of 
ten  minutes. 

Electricity  is  useful  in  all  the  forms  of  angina  pectoris , 
but  the  best  results  are  obtained  from  the  applications 
when  the  cases  are  free  from  recognizable  cardiac  changes. 
In  true  angina  pectoris,  the  effect  of  judicious  treatment  is 
to  diminish  the  violence  and  lengthen  the  interval  between 
the  seizures.  For  obvious  reasons,  the  paroxysms  cannot 
be  subjected  to  treatment.  In  hysterical  and  simple  neu- 
ralgic angina,  the  paroxysms  may  be  treated  and  the  pain 
relieved  by  applications  of  the  faradic  and  galvanic  cur- 
rents, the  former  employed  as  a counter-irritant  to  the 
walls  of  the  chest,  and  the  latter  applied  to  the  pneumo- 
gastric  and  to  the  sympathetic,  the  positive  pole  behind 
the  angle  of  the  jaw  and  the  negative  over  the  prsecordial 
and  epigastric  regions.  Employing  galvanism  in  the  in- 
terval, Eulenburg1  had  very  good  results  in  several  cases 
of  the  genuine  malady,  the  paroxysms  being  rendered 
lighter  and  less  frequent. 


1 Lelirbuch  der  functionellen  Nervenk rankhei ten , loc.  cit. 
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Gastrdlgia,  enteral gia , hepatalgia , and  other  neuralgia; 
of  the  nerve  plexuses  in  the  abdomen,  are  to  a greater  or 
less  extent  improved  by  galvanism,  when  they  assume  a 
subacute  or  chronic  form.  When  a constitutional  condi- 
tion underlies  the  local  morbid  state,  attention  must  be 
directed  to  its  relief.  The  strumous,  syphilitic,  paludal, 
or  plumbic  cachexia  may  be  concerned,  and,  until  special 
treatment  is  directed  against  it,  relief  cannot  be  obtained. 
The  cure  of  the  cachexia  may  finally  dispose  of  the  pain, 
but  it  is  not  unfrequently  the  case,  that  the  habit  of  pain 
once  induced  in  the  nerve  persists  after  its  cause  has  been 
removed.  The  various  abdominal  neuralgic®  are  best 
treated  by  a rectal  electrode,  and  a large  sponge-covered 
electrode  applied  to  the  epigastrium,  right  and  left 
hypochondrium,  and  the  other  regions  in  turn.  It  is 
probable  that  excellent  results  could  be  obtained  from  a 
properly  insulated  electrode  for  the  stomach,  in  cases  of 
gastralgia  and  of  neuroses  affecting  the  semilunar  gan- 
glion and  solar  plexus  especially.  Faradic  electricity 
may  be  used  also  in  these  cases — a mild  current  and  very 
rapid  interruptions — for  the  anodyne  effects,  and  a strong 
current  to  the  skin  only  as  a counter-irritant.  In  making 
applications  for  the  relief  of  abdominal  neuroses,  it  is 
good  practice  to  include  galvanization  of  the  pneumogas- 
trics  and  of  the  cervical  sympathetics,  and  of  the  dorso- 
lumbar  enlargement  of  the  cord. 
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CHAPTER  Y. 

ELECTRICITY  IN  ANAESTHESIA,  AND  ANALGESIA. 

Cutaneous  ansesthesia  and  analgesia  may  be  produced 
by  various  causes ; by  division  of  the  nerve  trunk  inner- 
vating the  part ; by  lesions  of  the  cord  or  brain.  It  may 
also  be  an  hysterical  condition,  and  one  of  the  protean 
forms  of  hysterical  manifestations,  as  hemiamesthesia,  or 
bi-lateral  anaesthesia.  It  may  occur  as  a sequel  of  typhoid 
or  other  acute  affection,  when  it  occupies  a small  area 
usually  of  an  extremity.  It  is  a frequent  symptom  in 
cases  of  syphiloma  of  the  middle  fossa  of  the  skull,  and 
involving  the  pons  when  it  is  bilateral,  although  not 
universal  but  in  patches.  The  sense  of  touch  may  be 
involved  only,  and  the  needle  compasses  felt  as  two  when 
very  far  apart,  or  are  not  felt  at  all ; in  other  words,  the 
ansesthesia  may  be  partial  or  complete.  The  sense  of 
touch  may  be  retained  and  the  sense  of  pain  abolished, 
or  vice  versa , or  both  may  be  wanting,  thus  indicating 
that  the  senses  of  touch  and  pain  are  separate  endowments 
of  the  nervous  system. 

In  the  treatment  of  these  affections,  physiological  data 
may  be  applied  with  success.  A descending  galvanic 
current  allays  irritability,  and  an  ascending  current  has 
the  opposite  effect.  In  the  electrotonic  state,  catalectro- 
tonus  is  a condition  of  heightened  irritability.  As  a rule, 
the  faradic  current,  being  more  exciting,  is  more  effective 
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in  treating  these  states.  As  the  current  is  to  be  confined 
to  the  skin,  the  part  requiring  the  treatment  must  be  care- 
fully dried,  dusted  with  some  drying  powder,  and  the 
applications  made  by  the  electric  brush  or  metal  electrodes. 
When  anaesthesia  is  accompanied  by  languid  circulation, 
and  a tendency  to  trophic  degeneration,  galvanism  is  more 
efficient.  An  ascending  current  interrupted  (labile)  is 
the  form  of  current  most  useful  under  these  circumstances. 
The  stronger  applications  are  required  as  a rule. 

The  most  important  of  the  anaesthetic  affections  are 
those  involving  the  nerves  of  special  sense.  Anosmia , 
loss  of  the  sense  of  smell,  may  be  a state  of  merely  func- 
tional depression  of  the  olfactory  nerve,  but  is  more  fre- 
quently the  result  of  disease  of  the  Schneiderian  mucous 
membrane,  or  of  some  intra-cranial  lesion.  The  functional 
condition  only,  may  be  amenable  to  electrical  treatment, 
but  in  my  experience  this  has  proved  rebellious,  and  such 
is  the  testimony  of  other  observers,1  but  Duchenne  reports 
successes  with  faradization  in  those  cases  dependent  on 
alterations  of  the  mucous  membrane. 

There  is  abundant  testimony  as  to  the  efficacy  of  elec- 
tricity in  anaesthesia  of  the  retina — amblyopia , hemera- 
lopia, amaurosis , anaemia  of  the  optic  dish , etc.  Success- 
ful cases  have  been  reported  by  Pye-Smith,2  Fraser3 
(Donald),  Benedict,4  Arcolo,5  Seely,6  and  others.  A form 
of  functional  depression  of  the  optic  nerve  now  very  com- 


1 Althaus,  p.  534.  Op.  cit. 

2 The  British  Medical  Journal,  May  18,  1872,  p.  54. 

3 The  Glasgow  Medical  Journal,  Feb.  1872,  p.  163. 

4 Allg.  Wien.  med.  Zeit.,  Nos.  41,  43,  and  44,  for  1872. 

5 Arcolo:  abstracted  in  Virchow  und  Hirsch’s  Jahresbericht,  1873. 

6 Archives  of  Electrology  and  Neurology,  Nov.  1874,  p.  213. 
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mon  is  the  tobacco  amaurosis.  Electricity  affords  prompt 
relief  in  these  cases  if  the  habit  is  relinquished.  A simi- 
lar condition  is  induced  by  sexual  excesses,  and  other 
causes  of  functional  depression.  Whenever  anaemia  ex- 
ists galvanism  ought  to  be  employed ; on  the  other  hand, 
when  hypereemia  is  present,  faradism.  As  anaemia  is  much 
the  more  common,  galvanism  is  more  useful.  Applica- 
tions can  he  made  directly  to  the  eyes.  The  anode,  well 
moistened,  should  rest  on  the  closed  lids,  and  the  cathode 
on  the  malar  bone  or  temple.  The  strength  of  current 
should  not  be  greater  than  sufficient  to  cause  faint  flashes 
of  light,  and  the  seances  not  longer  than  two  to  three 
minutes.  Besides  the  direct  applications  to  the  eye,  this 
organ  can  be  acted  on  indirectly  through  the  cervical 
sympathetic,  to  which  treatment  should  also  be  directed. 
When  faradism  is  employed,  the  current  should  be  rapidly 
interrupted,  and  not  stronger  than  can  be  readily  borne. 
The  extra  current  is  well  adapted  to  the  treatment  of 
these  cases.  The  use  of  faradic.  and  interrupted  galvanic 
applications,  in  the  treatment  of  muscular  troubles  of  the 
eyes,  has  been  discussed  in  a previous  chapter. 

Anaesthesia  of  the  auditory  nerves  has  received  a new 
and  admirable  interpretation  by  the  investigations  of 
Brenner.  Stimulation  of  the  nerve  by  the  galvanic  cur- 
rent produces  certain  reactions  or  sounds.  The  ear  is 
filled  with  warm  water,  with  which  the  electrode  com- 
municates, or  a special  electrode  is  employed,  the  ear, 
also,  containing  as  much  water  as  it  will  hold.  Imme- 
diately on  closing  the  circuit  with  the  cathode  (C  C), 
a noise  is  heard,  and  it  lessens  as  the  closing  proceeds. 
Cathodal  opening  (C  O)  produces  no  reaction,  or  at  least 
causes  no  sounds.  Anodal  closing  (A  C)  has  no  effect, 
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but  at  the  anodal  opening  (A  O),  if  a current  of  suffi- 
cient strength  is  used,  a sound  is  heard.  Ihe  method  of 
Brenner,  or  the  “polar  method,”  has  been  the  subject  of 
much  discussion,  but  the  opposition  to  Brenner’s  results 
lias  much  declined,  since  his  views  have  received  the 
powerful  support  of  Erb,  and  other  influential  electrolo- 
gists.  Wreden,1  who  has  worked  in  conjunction  with 
Brenner,  Weber,2  and  Neftel,3  have  also  had  good  results 
from  the  polar  method.  Although  I have  not  often 
succeeded  in  obtaining  the  reactions  from  the  auditory, 
described  by  Brenner,  I have  had  good  effects  from  gal- 
vanism, in  dulness  of  hearing,  noises  in  the  ears,  inflam- 
matory thickening  of  the  drum,  etc.  Rumbold,4  Itard,;' 
and  others  have  stopped  tinnitus  aurium , after  it  had  in 
some  cases  existed  for  years.  It  is  impossible  beforehand 
to  designate  with  accuracy  the  cases  of  dull  hearing  which 
will  be  improved  by  electrical  treatment,  except  by  ex- 
clusion, separating  those  in  which  the  impaired  audition 
is  a result  of  incurable  disease  of  the  auditory  canal,  the 
drum,  and  the  middle  ear.  Persevering  treatment  may 
be  necessary  even  in  favorable  cases.  On  the  other  hand, 
very  marked  improvement  has  been  caused  by  a single 
application,  or  by  a few  applications. 

1 Virchow  unci  Hirsch’s  Jahresbericht,  vol.  vi.,  1871. 

2 Ibidem,  vol.  vi.,  1871. 

3 Galvanotherapeutics,  op.  cit. 

* Archives  of  Electrology  and  Neurology,  1874. 

8 Th&se  de  Paris,  1874. 
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CHAPTER  VI. 

ELECTRICITY  IN  THE  VASO-MOTOR  AND  TROPHIC 

NEUROSES. 

The  vaso-motor  and  the  trophic  system  are  not  neces- 
sarily the  same.  The  functions  of  the  former  may  he 
very  much  disturbed,  without  any  alteration  in  the  nu- 
trition of  parts.  On  the  other  hand,  lesions  of  certain 
nerves  are  followed  by  trophic  alterations  in  the  parts  to 
which  they  are  distributed : injuries  to  the  ophthalmic 
division  of  the  fifth  are  followed  by  destructive  ulcera- 
tion of  the  cornea,  inflammation  of  the  conjunctiva,  etc. 
When  the  multipolar  ganglion  cells  of  the  anterior 
cornua  of  the  spinal  cord  are  diseased,  there  ensues  rapid 
wasting  of  the  paralyzed  parts.  These  facts  rather  indi- 
cate the  existence  of  a special  trophic  system.  Neverthe- 
less we  may  conveniently  study  in  one  chapter  the  action 
of  electricity  on  both. 

Exophthalmic  goitre  is  the  type  of  an  affection  of  the 
vaso-motor  system,  when  it  is  free  from  structural  changes 
in  the  heart  and  great  vessels.  The  normal  inhibition  of 
the  cardiac  movements  is  lowered  and  the  vascular  tonus 
is  equally  debased,  the  effect  of  both  being  to  increase 
the  rate  of  pulsation.  The  action  of  the  heart  is  rapid 
and  bounding,  and  the  radials,  the  carotids,  and  the  ves- 
sels of  the  thyroid  gland  heat  vehemently.  The  distur- 
bance in  the  functions  of  the  sympathetic  system  needs 
to  be  the  only  pathological  condition  present,  but  in  cases 
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of  long  standing  and  in  old  subjects,  various  changes  take 
place  in  the  heart,  the  aorta,  the  thyroid  gland,  and  in 
the  tunics  of  the  vessels  generally.  (Fig.  75.)  Recent 


Fig.  75. 


Exophthalmic  goitre. 


cases  treated  efficiently  by  galvanism  are  relieved  perma- 
nently, or  the  course  and  progress  much  modified.  Dur- 
ing exacerbations,  which  constitute  a prominent  feature 
of  the  clinical  history,  the  passage  of  a sufficient  galvanic 
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current  through  the  pneumogastric  immediately  lessens  the 
cardiac  excitement.  In  the  treatment  for  curative  results 
a mild  current  is  held  to  be  most  efficient  (Chvostek).  An 
electrode — the  anode — is  placed  in  the  angle  behind  the 
jaw,  and  the  cathode  on  the  epigastrium,  and  a stabile 
current  is  allowed  to  flow  for  three  to  five  minutes.  The 
cervical  spine  should  also  he  galvanized.  It  may  be  in- 
cluded in  the  circuit  by  placing  the  anode  over  the  verte- 
bra in  turn,  whilst  the  cathode  rests  on  the  epigastrium. 
Stabile  may  he  varied  by  labile  applications.  The  faradic 
current  may  also  be  used  successfully,  an  instance  of  this 
having  come  under  my  notice.  The  first  published  cases 
illustrating  the  curative  value  of  galvanism,  were  those 
of  Chvostek,1  who  followed  with  a new  series  of  examples 
the  next  year,2  when  Meyer3  also  reported  several  cases. 
In  1874,  I read  a paper  before  the  medical  section  of  the 
American  Medical  Association,  advocating  this  plan  of 
treatment,  and  illustrated  its  advantages  by  the  details  of 
five  cases.  In  1878,  Vizioli,4  in  a paper  on  electrotherapy, 
amongst  other  cases  narrated  several  of  Basedow’s  dis- 
ease, cured.  In  making  the  claim  for  the  curative  power 
of  electricity,  the  reader  should  understand  that  uncom- 
plicated cases  only  are  referred  to. 

Very  brilliant  results  have  been  obtained  from  gal- 
vanism in  the  treatment  of  trophic  affections  of  the  skin. 


1 Wiener  med.  Presse,  Nos.  41, 42,  44,  45,  46,  51,  and  52,  for  1871. 

2 Ibid.,  Nos.  23,  27,  32,  39,  41,  43,  44,  45,  and  46,  1872. 

3 Berliner  klinische  Wochenselirift,  No.  39,  1872. 

4 Elettroterapia  practica.  Morgagni,  Gennajo,  p.  69,  1878.  Quoted 
and  abstracted  by  Vircbow  u.  Hirsch,  Jahresberieht,  1878.  Eulen- 
burg,  also,  speaks  favorably  of  the  good  effects  of  galvanism.  Ziems- 
sen’s  Cyclopiedia,  vol.  xiv. 
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I first  employed  galvanism  for  the  cure  of  acne  (acne 
vulgaris)  with  success;  the  whole  integument  of  the  face 
being  stimulated  by  the  electrodes.  The  direction  of  the 
current  seems  to  be  unimportant.  From  five  to  ten  ele- 
ments are  necessary.  One  electrode  may  be  placed  in 
front  of  the  ear,  and  the  other  passed  over  the  eruption. 
The  immediate  effect  is  to  irritate  the  skin  and  flush  the 
face,  but  these  symptoms  quickly  subside,  leaving  the  face 
pale  and  the  eruption  less  prominent.  A cure  can  usually 
be  effected  by  persevering  treatment  in  the  worst  cases. 
Some  attention  to  diet  is  also  necessary  in  these  cases,  and 
as  the  eruption  appears  at  the  period  of  puberty,  correction 
of  menstrual  irregularities  may  be  required,  and  of  moral 
irregularities  on  the  part  of  boys.  Dr.  G.  M.  Beard 
called  attention,  in  1872,1  to  the  treatment  of  affections 
of  the  skin,  presumably  of  neurotic  origin.  lie  employs 
central  and  peripheral  galvanization,  and  general  elec- 
trization, as  he  has  defined  and  illustrated  these  modes  of 
treatment.  The  affections  in  which  he  employed  elec- 
trical treatment  with  success  were,  eczema, , psoriasis , and 
prurigo.  Dr.  G.  W . Murdock2  reports  a case  of  eczema 
capitis  cured  in  six  weeks  of  electrical  treatment  after  it 
bad  existed  nine  months.  Dr.  Piffard3  of  New  York,  the 
author  of  a valuable  work  on  skin  diseases,  and  inventor 
of  a beautiful  galvano-caustic  battery,  has  published  an 
essay  on  the  value  of  electricity  in  the  treatment  of  skin 
diseases.  More  recently  Armaingaud4  has  reported  the 

1 American  Journal  of  Syphilography  and  Dermatology,  Jan.  187?, 

p.  12. 

* Archives  of  Electrology  and  Neurology,  vol.  ii.  p.  26,  May,  1875. 

3 New  York  Medical  Record,  March  11,  1876. 

4 L’Union  Medicale,  132,  1878. 
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cure  of  scleroderma  by  galvanism,  an  electrode — the  anode 
— being  placed  on  the  spine,  and  the  cathode  applied  to  the 
diseased  surface.  He  employed  from  12  to  27  elements. 
Not  less  remarkable  are  the  results  obtained  in  the  treat- 
ment of  ulcerations  of  the  skin.  The  healing  of  bed- 
sores by  galvanic  couplets  has  been  long  known.  A most 
interesting  case  as  showing  the  curative  power  of  elec- 
tricity, has  been  published  by  Dr.  Deering.1  Extensive 
and  numerous  vdeers  of  a limb,  succeeding  to  “milk-leg,” 
were  cured  by  galvanic  treatment,  in  which  the  anode 
was  placed  on  the  spine,  and  the  cathode  on  the  foot,  the 
whole  limb  being  included  in  the  circuit.  Not  less  re- 
markable are  the  results  obtained  by  Glax2  in  the  treat- 
ment of  oedema  (general)  and  ascites  by  faradism.  His 
method  consists  in  procuring  active  muscular  contractions 
by  applying  one  electrode  to  the  motor  point  and  the  other 
on  the  belly  of  the  muscle  (indirect  electrization).  Ab- 
sorption, according  to  Glax  takes  place  when  the  muscles 
are  made  to  contract  sufficiently.  The  maladies  in  which 
this  practice  has  succeeded  are  oedema  from  mitral  in- 
sufficiency, oedema  from  emphysema  and  mitral  insuffi- 
ciency, and  oedema  from  tricuspid  disease.  He  claims  to 
have  succeeded,  also,  in  cases  of  ascites  from  hepatic  dis- 
ease. 

1 Galvanism  in  Strumous  Ulceration.  The  American  Journal  ot  the 
Medical  Sciences,  April,  1873. 

2 Deutsches  Arcliiv  tiir  klin.  Medicin,  vol.  xxii.  p.  011-61 8,  for  1878. 
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CHAPTER  VII. 

ELECTRICITY  IN  CONSTITUTIONAL  DISEASES. 

In  cerebral,  spinal,  and  peripheral  nervous  affections  of 
syphilitic  origin , I cannot  speak  too  strongly  of  the  good 
effects  of  electricity  in  restoring  functional  activity  after 
preliminary  mercurial  or  iodine  treatment  has  removed 
the  specific  lesions.  There  is  a period  in  the  course  of 
these  affections  when  after  an  arrest  of  the  morbid  pro- 
cess, and  absorption  of  the  exudations,  an  inaction  of  the 
affected  tissue  persists.  Galvanic  and  sometimes  faradic 
applications  will  under  such  circumstances  raise  the  tonus 
of  the  vessels  and  excite  the  depressed  functions  to  renewed 
activity.  In  syphilitic  paraplegia  especially,  have  I seen 
good  results  from  combined  spinal  and  nerve-trunk  appli- 
cations. The  presence  or  absence  of  the  reactions  of 
degeneration  will  depend  on  the  seat  and  character  of  the 
lesions,  and  the  current  employed  will  necessarily  be 
determined  by  the  character  of  the  reactions.  The 
methods  employed  will  be  the  same,  of  course,  as  for  the 
non-specific  diseases  of  the  same  tissue  and  organs.  Great 
relief  is  afforded  to  the  pain  of  nodes , and  absorption 
promoted  by  galvanism.  In  the  neuralgia  of  the  so-called 
tertiary  disease , as  it  occurs  in  old  subjects  who  have 
been  saturated  in  turn  by  mercury  and  iodine,  and  are 
much  broken  in  health,  it  constitutes  a most  precious 
resource.  In  such  cases  central  galvanization  should  be 
practised  as  well  as  the  applications  to  the  affected  nerves. 


196 


E L E C T 11 0 - T II E It  A P E U T I C S . 


Remak1  long-  ago  insisted  on  the  value  of  electricity  in 
the  treatment  of  chronic  rheumatism.  To  explain  the 
results  he  utilized  his  convenient  phrase — catalytic  effects. 
I have  already  alluded  to  the  relief  to  pain,  and  the  absorp- 
tion of  effusions  into  and  about  joints,  which  take  place 
under  the  galvanic  applications.  Similar  relief  is  afforded 
in  gout,  after  the  acute  symptoms  have  subsided  somewhat: 
the  pain  is  relieved,  and  the  swelling  removed.  Faradism 
has  also  been  used  with  success  in  rheumatism,  by  Betz,'2 
and  Abramovski.3 

In  the  rheumatic  and  neuralgic  affections  caused  by  the 
poison  of  lead,  very  prompt  relief  is  afforded  by  galvanism; 
but  remedies  to  procure  elimination  of  the  mineral  are 
not  the  less  necessary.  The  method  to  be  pursued  in  the 
application  of  galvanism  is  the  same  as  in  the  idiopathic 
forms  of  these  maladies. 

In  the  neuralgic  troubles  of  the  paludal  cachexia, 
temporary  relief  is  afforded  by  galvanism,  but,  as  other 
available  measures  are  effective  in  bringing  about  a cure, 
it  is  the  less  necessary  to  employ  a mere  palliative. 

As  a means  of  improving  the  nutrition  of  the  body  in 
general  when  low  from  torpor  of  the  assimilative  func- 
tions, galvanism  is  efficient.  Central  galvanization,  and 
the  usual  application  to  the  cervical  sympathetic  and 
pneumogastrics,  stimulate  the  nerves  supplying  the  cln  lo- 
poietic  viscera,  and  thus  increase  the  activity  ol  these 
organs.  The  body-weight  usually  gains  under  these 
modes  of  applying  the  current.  Messrs.  Beard  and  Rock- 

1 Galvanotherapie — French  edition,  translated  by  Dr.  A.  Morpain. 
Paris,  18G0,  p.  232  et  seq. 

2 Archiv  fur  klin.  Med.,  xviii.  482-495. 

3 Berliner  klin.  Woch.,  7 and  8,  1870. 
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well1  have  introduced  another  plan  entitled  “ general  elec- 
trization,” the  object  of  which  is  to  energize  the  various 
functions  of  the  organism,  and  to  improve  the  nutrition. 
The  following  is  the  method  of  making  the  applications : 
the  feet  are  placed  on  a copper  plate,  one  electrode ; the 
other  electrode  is  passed  successively  over  every  part  of 
the  body,  from  the  head  downwards ; and  a faradic  cur- 
rent just  strong  enough  to  cause  moderate  tingling,  is  used. 
Daily  seances  of  fifteen  minutes  to  a half-hour  are  prac- 
tised. Beard  says,  rather  naively , that  this  method  does 
not  involve  any  exposure,  as  a blanket  of  sufficient  size 
may  be  fastened  about  the  throat,  and  under  this  the  ope- 
rator can  manipulate  the  electrode. 

Weir  Mitchell2  proposes  another  method  for  improving 
the  nutrition  in  nervous  subjects,  composed  of  massage, 
inunction  of  fat,  and  faradization.  As  these  patients 
are  not  permitted  to  make  any  voluntary  efforts,  faradiza- 
tion effects  that  amount  and  degree  of  muscular  action 
necessary.  All  of  the  muscles  accessible  are  in  turn 
made  to  contract  by  a faradic  current  every  day.  A dis- 
tinct rise  of  temperature  is  observable,  when  the  muscles 
have  been  thus  made  to  act,  a fact  in  harmony  with  those 
physiological  observations  which  have  demonstrated  that 
the  principal  source  of  heat-production  in  the  body,  is  in 
the  muscular  tissue.  By  the  Mitchell  method,  of  which 
muscular  faradization  is  an  important  part,  a rapid  gain 
in  body-weight  takes  place. 

1 Medical  and  Surgical  Electricity,  3d  ed.  Wm.  Wood  & Co 
New  York. 

2 Fat  and  Blood,  and  How  to  Make  them. 
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CHAPTER  VIII. 

ELECTRICITY  IN  LOCAL,  OTHER  THAN  NERVOUS 

DISEASES. 

The  electrical  treatment  of  nasal  and  pharyngeal  catarrh 
has  been  relegated  almost  entirely  to  irregular  practi- 
tioners— so-called  electricians — who  find  in  this  malady 
a fine  field  for  the  exercise  of  their  arts.  Independently 
of  experience,  the  results  of  which  justify  me  in  advo- 
cating the  electrical  treatment  of  this  affection,  there  are 
facts  which  seem  to  indicate  the  utility  of  faradism  and 
galvanism.  The  influence  of  galvanism  over  the  circu- 
lation, applied  at  any  point,  and  of  faradism,  when  the 
current  can  act  on  the  vaso-motor  system  directly,  are 
now  well  established  facts.  That  galvanism  will  cause 
the  absorption  of  effusions  and  effect  the  healing  of  bed- 
sores and  ulcers,  is  equally  true.  The  pathological 
changes  in  naso-pharyngeal  catarrh  including  these  pro- 
cesses, it  would  not  seem  doubtful  that  electricity  must 
he  serviceable.  In  my  experience  these  theoretical  con- 
siderations are  amply  justified  by  the  success  of  the 
practice. 

In  the  electrical  treatment  of  naso-pharyngeal  catarrh, 
certain  procedures  seem  best  adapted  to  bring  about  good 
results.  If  there  be  vivid  redness  of  the  mucous  mem- 
brane, swelling,  and  muco-purulent  discharge  without 
solution  of  continuity,  faradic  applications  arc  most  effec- 
tive. If  ulcerations  exist  and  the  surface  of  the  mucous 
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membrane  is  studded  with  enlarged  follicles,  more  or  less 
atrophic  degeneration  of  the  membrane  having  taking 
place,  galvanism  produces  better  results.  Before  applying 
the  electrodes,  the  passage  should  be  cleaned  by  injecting 
with  the  post-nasal  syringe  a solution  of  common  salt,  or 
of  ammonium  chloride.  The  intra-nasal  electrodes  should 
be  insulated  nearly  to  the  extremity,  which  should  have  a 
flattened  bulbous  or  olive  shape,  and  should  be  flexible. 
T'he  other  electrode,  of  small  size  and  button  shape,  may 
be  covered  with  soft  leather.  The  intra-nasal  electrode, 
well  warmed,  connected  with  the  negative  pole,  should 
be  passed  along  the  floor  of  the  nostril  until  the  posterior 
extremity  of  the  canal  is  reached,  where  it  may  rest  during 
the  application.  The  external  positive  electrode  should 
be  passed  over  the  nose,  resting  over  the  ethmoidal  sinus, 
the  root  and  body  of  the  nose,  and  on  the  cheeks.  Strong 
currents  are  not  admissible,  only  so  strong  that  faint  flashes 
of  light  are  produced.  The  negative  electrode  is  preferred 
for  the  intra-nasal  application,  because  of  its  more  decided 
chemical  and  catalytic  effects.  When  faradism  is  em- 
ployed it  is  indifferent  Avhich  electrode  is  applied  internally 
or  externally.  Persistence  in  the  treatment  of  the  chronic 
cases  is  very  necessary,  but  if  carried  on  faithfully  a 
sufficient  time,  good  results  may  be  expected.  In  pha- 
^ yngeal  affections,  a curved  bulbous  electrode  can  be  intro- 
duced and  applied  to  all  parts.  The  current  must  be 
weak  lest  nausea  and  vomiting  result. 

1 oimtincj , catarrh  of  the  stomach  with  dilatation , and 
atonic  dyspepsia,  have  been  treated  successfully  with 
galvanism,  by  Lentc,1  Neftel,2  and  others.  The  form  of 

1 Archives  of  Electrology  and  Neurology,  i.  p.  193. 

2 Centralblatt  f.  d.  med.  Wiss.,  No.  21,  1877. 
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vomiting  relieved  by  galvanism  is  the  nervous,  in  which 
no  affection  of  the  mucous  membrane  and  no  indigestion 
are  supposed  to  exist.  Descending  stabile  applications  to 
the  vagi  and  sympathetic,  and  central  spinal  applications 
are  the  most  efficient.  A mild  current  only,  should  be 
employed.  The  anode  should  rest  in  the  usual  position 
in  the  fossa  behind  the  angle  of  the  jaw,  and  the  cathode 
on  the  epigastrium,  for  the  one  form  of  application ; for 
the  other,  the  cathode  should  as  before  be  placed  on  the 
epigastrium,  and  the  anode  on  the  spine,  descending  to  a 
point  about  opposite  the  former.  The  central  spinal 
galvanization  to  be  effective  requires  a much  stronger 
current,  twenty  to  thirty  elements  being  necessary. 

A great  many  observations  have  been  reported,  proving 
the  efficacy  of  electricity  in  constipation  and  impaction  of 
the  bowels.  Thus  Basch1  gives  an  account  of  a severe 
case  of  constipation  occurring  in  an  amende  subject, 
relieved  promptly.  I have  treated  a number  of  cases  of 
habitual  constipation  with  success,  but  the  permanence 
of  the  results  depends  on  the  adherence  of  the  patient  to 
a necessary  regimen  afterward.  In  impaction  of  the 
bowel,  electricity  is  highly  successful.  Cases  of  obstruc- 
tion due  to  this  course,  cured  by  galvanism  or  faradism, 
have  been  published  by  Curci,2  Wharton,3  Mancini,4  San- 
topadre,5  Mario,6  Dutenil,7  etc.  The  mode  of  action,  and 
the  limitations  of  usefulness  of  the  current  in  these  cases 


1 Wiener  med.  Blatter,  No.  12,  1878. 

3 Quoted  in  Virchow-Hirsch  for  1877. 

3 Phila.  Med.  Times,  April  1,  1876. 

* Quoted  in  Virchow-Hirsch  for  1876. 

® Ibid.  6 Ibid,  for  187o. 

1 Bull.  Gen.  de  Therap.,  30  Juillet,  1872. 
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are  obvious.  Contractions  are  excited  in  the  muscular 
layer,  previously  in  a paretic  state,  and  the  contents  of 
the  canal  dislodged.  This  practice  is  eminently  proper 
and  judicious  before  any  inflammatory  reaction  has  taken 
place,  but  is  improper,  if  local  tenderness  and  the  con- 
stitutional state  indicate  the  development  of  inflammation. 
In  the  more  serious  condition  — invagination  — faradic 
electricity  has  effected  cures.  Bucquoy1  has  given  an 
account  of  three  cases  thus  cured,  and  Mario  has  narrated 
others.  The  mechanism  consists  in  the  forcible  contrac- 
tion of  that  part  of  the  canal  reached  by  the  current,  and 
the  consequent  traction  exerted  on  the  invaginated  por- 
tion of  the  bowel.  "When  a galvanic  current  is  employed 
to  release  the  imprisoned  bowel,  the  action  is  probably 
different:  from  the  point  where  the  electrode  is  applied, 
a peristaltic  movement  is  started,  and  this  must  accom- 
plish the  result  by  acting  on  the  invaginated  portion.- 
One  electrode,  the  positive,  is  placed  in  the  rectum,  and 
the  negative  is  passed  over  all  parts  of  the  abdomen  in 
turn. 

Faradism  and  galvanism  occupy  an  important  place  in 
the  treatment  of  depressed  states  of  the  respiratory  and 
cardiac  functions.  Ihe  chief  danger  in  opium  narcosis 
is  the  suspension  of  the  respiration ; by  faradism  this 
danger  is  overcome.  Furthermore,  faradism  may  be  use- 
fully applied  as  a means  of  irritation  instead  of  fiaggella- 
tion,  and  is  both  more  effective  and  more  seemly.  Indeed, 
faradism  has  become  so  useful  in  the  treatment  of  opium 
narcosis,  that  few  cases  are  treated  without  its  aid.  The 
proper  mode  of  conducting  the  applications,  is  to  apply 


1 Jour,  de  Therapeutique,  Nos.  4 and  5 for  1878. 
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one  electrode  to  the  spine  and  tire  other  along  the  attach- 
ment of  the  diaphragm.  A current  of  sufficient  intensity 
should  be  transmitted  rhythmically,  to  induce  action  in 
the  normal  time  and  order.  Beside  the  muscular  con- 
traction, the  irritation  of  the  current  excites  voluntary 
breathing  by  a reflex  impression  on  the  respiratory  centre. 
The  same  principles  and  methods  apply  in  the  case  of 
poisoning  by  chloral , gelsemium , conium , curara,  and  the 
respiratory  poisons  in  general.  When  dangerous  symp- 
toms arise  from  respiratory  failure  in  cases  of  ether  inhala- 
tion, faradism  is  also  indicated.  When  the  source  of 
danger  from  poisons  and  from  chloroform  inhalation  is 
failure  of  the  heart,  much  less  is  accomplished  by  elec- 
tricity. Indeed,  mischief  is  often  done  by  the  untimely 
use  of  strong  currents.  Electro-puncture  has  been  tried, 
and  one  case  is  reported  of  chloroform  narcosis  in  which 
the  heart,  already  arrested,  was  made  to  contract  again 
by  this  expedient.  According  to  this  method  a fine 
needle  properly  insulated  is  introduced  into  the  substance 
of  the  heart  (left  ventricle),  a short  distance,  and  the 
other  is  placed  on  the  parietes  of  the  chest.  Such  a 
measure  is  proper  only  when  less  dangerous  methods  are 
unavailing. 

The  utility  of  electricity  in  the  treatment  of  certain 
uterine  disorders  is  very  decided.  Tripier1  in  France,  and 
myself2  in  this  country  were  amongst  the  first  to  advocate 
galvanic  treatment  in  nutrient  diseases  of  the  uterus.  In 
cases  of  sub-involution,  congestion  without  connective- 
tissue  hyperplasia,  and  in  chronic  metritis,  both  faradic 


1 Archives  of  Electrology  and  Neurology,  vol.  i.  p.  1-1G-158. 

2 Phila.  Medical  Times,  vol.  i. 
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and  interrupted  galvanic  applications  are  highly  service- 
able,— the  former  because  the  current  can  be  made  to  act 
directly  on  the  vessels  of  the  part.  In  cases  o £ menorrhagia 
occurring  in  nervous  subjects,  I have  had  admirable  re- 
sults from  galvanization  of  the  dorsal  and  lumbar  spine. 
In  these  cases  of  increased  blood  supply  to  the  womb,  the 
organ  can  be  best  treated  in  married  women,  by  direct 
applications — a suitable  electrode  insulated  to  near  its 
extremity,  being  placed  in  contact  with  the  womb,  and 
the  other  on  the  hypogastrium  or  on  the  lumbar  spine. 
Remarkable  results  have  been  obtained  in  cases  of  uterine 
inertia,  post-partum  hemorrhage , and  retained  placenta. 
One  electrode  of  the  faradic  battery  is  introduced  far 
enough  to  come  in  contact  with  the  womb,  and  the  other 
is  placed  on  the  hypogastrium.  The  current  should  be 
strong  enough  to  excite  firm  contractions,  which  it  will 
hardly  fail  to  do.  This  is  a more  certain  and  scientific 
expedient  and,  also,  a greatly  more  expeditious  one  than 
the  use  of  ergot.  The  expulsion  of  polypi,  of  moles,  and  of 
hydatids  has  been  quickly  effected  by  faradic  applications. 
The  cases  adapted  to  this  treatment  are  those  in  which 
the  polypus  lies  in  the  distended  cervical  canal,  those 
beginning  to  protrude  held  by  the  pedicle,  and  those  yet 
in  the  uterine  cavity  but  efforts  at  expulsion  having  begun. 
Displacements  of  the  uterus  have  been  reported  cured  by 
electricity,  but  in  these  cases  it  is  probable  that  the  dis- 
placement spontaneously  yielded  on  the  removal  of  its 
cause.  Many  cases  of  retroversion  result  from  sub-involu- 
tion, formation  of  fibroids,  and  the  pressure  of  neighboring 
organs.  The  first  and  second  of  these  causes  may  be 
made  to  disappear  by  galvanism,  and  then  the  abnormal 
position  may  be  rectified.  Facts  have  been  reported  by 
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Mann,1  Zarraini,2  and  others.  That  chronic  metritis  and 
the  development  of  fibroid  tumors  can  be  arrested,  seems 
probable,  but  certainly  the  facts  do  not  warrant  the  asser- 
tion, that  these  affections  can  be  readily  cured.  Patience 
and  preservance  in  the  applications,  will  doubtless  be 
ultimately  rewarded  by  improvement,  sometimes  by  cure. 
Much  of  the  pain  and  discomfort  caused  by  a growing 
fibroid  may  be  relieved  by  galvanism ; whilst  faradism  is 
preferable  in  cases  requiring  the  muscular  action  of  the 
uterus,  galvanism  is  preferable  when  nutritive  changes 
have  taken  place. 

Amenorrhoea  has  been  relieved  by  faradism,  galvanism, 
and  static  electricity.  The  last  will  be  referred  to  here- 
after. The  form  of  amenorrhoea  adapted  to  this  treatment 
is  that  dependent  on  torpor  of  the  organs.  The  most 
effective  plan  of  making  the  applications  consists  in 
placing  an  electrode  in  or  against  the  os  uteri , and  the 
other  on  the  spine  or  hypogastrium,  but  in  virgins  both 
poles  should  be  external.  Amenorrhoea  has,  also,  been 
effectively  treated  by  Sir  James  Simpson’s  intra-uterine 
galvanic  stem,  but  this  procedure  is  not  free  from  danger. 
Before  undertaking  the  treatment  of  amenorrhoea  the 
practitioner  should  assure  himself  of  the  non-existence  of 
pregnancy. 

Electricity  is  used  with  varying  success  in  certain  dis- 
eases of  the  male  genito-urinary  organs.  In  general,  it 
may  be  affirmed  that  the  results  are  not  so  good  as  in 
the  corresponding  maladies  of  the  female  organs.  The 
difference  is  due,  most  probably,  to  the  greater  simplicity 


1 New  York  Medical  Record,  April  15,  1873. 

2 Quoted  by  Virchow  u.  Hirsch’s  Jahresbericht,  vol.  i.  1874. 
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in  structure  and  accessibility  of  the  latter.  Irritability  of 
the  bladder  may  sometimes  be  relieved  by  a weak  gal- 
vanic current — one  electrode  resting  on  the  spine ; the 
other  on  the  perineum  and  hypogastrium.  A more  direct 
application  of  galvanism  is  effected  by  the  introduction 
of  an  insulated  sound — the  extremity  of  metal  and  olive 
shaped — carrying  it  far  enough  to  rest  in  the  prostatic 
urethra.  This  method  may  be  especially  serviceable  when 
the  irritability  of  the  bladder  accompanies  chronic  hyper- 
trophy of  the  prostate.  Under  these  circumstances  strong 
currents  are  injurious  ; from  five  to  ten  elements, — often 
less  than  five — should  be  used.  The  frequent  introduc- 
tion of  the  sound  is  irritating,  also,  and  by  means  of  it 
germs  of  fermentation  are  introduced  into  the  bladder. 
Having  had  considerable  experience  in  the  management 
of  these  cases,  I am  prepared  to  admit  that  the  summum 
of  benefit  is  nearly  in  many  cases  overcome  by  the  dis- 
advantages named,  although  it  is  undeniable  that  in 
other  cases  much  relief  is  afforded.  In  some  of  the  forms 
of  impotence  both  galvanism  and  faradism  may  prove 
curative.  In  the  functional  impotence  which  succeeds  to 
excesses,  abstinence  and  faradization  of  the  external  geni- 
tals, will  not  unfrequently  speedily  effect  a cure.  In  these 
cases,  a marked  degree  of  anaesthesia  may  exist  on  one 
side  of  the  penis,  over  one  testicle,  or  parts  of  both  sides 
may  be  thus  affected.  The  electric  brush  may  be  used 
to  these  ana?sthetic  spots  with  advantage.  An  interrupted 
galvanic  current  may  be  highly  useful — a suitable  urethral 
electrode  resting  in  the  membranous  urethra,  and  the 
other  pole  passing  over  the  external  genitals.  A very 
frequent  condition,  the  importance  of  which  these  unfor- 
tunate subjects  greatly  exaggerate,  is  the  following : fre- 
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quent.  nocturnal  losses ; escape  of  seminal  and  prostatic 
fluid  on  the  least  venereal  excitement ; imperfect  erec- 
tions; ejaculation  on  the  least  contact.  The  despondency, 
mental  preoccupation,  and  the  feelings  of  moral  wretched- 
ness, which  accompany  this  condition  of  the  sexual  organs. 


Fig.  76. 


Genital  irritation  in  a cliild. 


allow  scarcely  any  other  feelings  or  thoughts  to  occupy 
the  mind,  and  hence  the  impaired  memory,  the  failing 
attention,  etc.,  on  which  they  lay  so  much  stress.  The 
relaxed  state  of  the  ejaculatory  apparatus,  of  the  vesicuhr 
seminales,  and  of  the  prostatic  urethra,  together  with  in- 
adequate filling  of  the-  veins  of  the  erectile  tissue,  and 
probably  too  rapid  emptying  of  these  veins  by  the  dorsal 
vein  of  the  penis,  are  the  pathological  conditions  requir- 
ing correction.  The  mucous  membrane  of  the  prostatic 
urethra  is  also  usually  in  an  irritable  and  congested  state. 
The  positive  electrode — a urethral  sound  insulated  to 
within  one  inch  of  its  extremity — should  rest  in  this  part 
of  the  canal,  and  the  negative  be  passed  over  the  external 
organs,  spine  and  perineum — labile  descending  method. 
If  the  negative  electrode  is  kept  in  contact  with  the 
mucous  membrane,  it  adheres  tenaciously  by  reason  ol 
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the  electrolytic  action.  Faradic  applications  should  also 
be  made  to  the  external  parts  by  the  brush,  at  each  seance. 
It  is  probable  that  the  mental  impression  is  an  important 
factor  in  the  curative  results ; on  the  other  hand,  these 
subjects,  striving  for  an  unattainable  ideal,  are  constantly 
disappointed  and  fall  out  with  every  means  of  relief  pro- 
posed. 

The  treatment  of  urethral  stricture,  hydrocele,  varico- 
cele, etc.,  pertain  to  the  department  of  electrolysis,  to 
which  the  reader  is  referred. 


Fig.  77. 


Interrupting  handle. 


Fig.  78. 


Dr.  Makonzie’s  laryngeal  electrode. 
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Fig.  79. 


fO 


Forma  of  electrodes  used  in  the  various  kinds  of  electrical  applications. 


1.  Laryngeal  (Dr.  Strawbridge’s  Eus- 

6‘. Interrupting  handle. 

tachian  tube)  electrode. 

7.  For  special  nerves. 

2.  Eye  electrode. 

8.  Large  sponge  electrode. 

3.  Tongue  “ 

9.  Uterine  and  rectal  electrode. 

4.  Ear  “ 

10.  Urethral  electrode. 

5.  Nasal  “ 
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11.  Cup-shaped  for  mouth  of  womh. 

12.  Vaginal  electrode. 

13.  Sympathetic  nerve  electrode. 

14.  15,  16,  disks,  olives,  points,  etc. 


17.  Carbon  electrode. 

18.  Wire-brush  “ 

19.  Foot-plate  “ 

20.  Spinal.  “ 


14 
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CHAPTER  IX. 

STATIC  ELECTRICITY— ITS  THERAPEUTICAL 
APPLICATIONS. 

After  the  first  successful  attempts  to  produce  an  elec- 
trical machine,  up  to  the  discovery  of  Franklin,  there 
was  more  or  less  use  made  of  the  new  force,  hy  all  classes 
of  society.  After  the  time  of  Franklin,  there  was  a 
return  to  the  legitimate  applications  of  electricity,  but 
the  practice  was  soon  confined  to  ignorant,  so-called 
specialists,  and  was  dropped  by  the  regular  profession. 
The  subsequent  revival  was  due  chiefly  to  the  efforts  of 
Dr.  Golding  Bird  of  England.  In  an  interesting  paper 
by  the  eminent  Dr.  Addison,1  of  Guy’s  Hospital,  we  find 
the  then  aspects  of  the  electrical  question  well  stated: 
“ As  a last  resource  I determined  upon  giving  electricity 
a trial.  I was  perhaps,  in  some  measure,  induced  to  do  so 
in  consequence  of  having  an  opportunity  of  securing  the 
assistance  of  Mr.  Golding  Bird  in  its  application.  The 
effect  produced  by  it  at  once  gratified  and  surprised  me ; 
and  led  to  further  trials,  the  results  and  particulars  of 
which  will  not,  I trust,  be  deemed  altogether  unworthy 
of  the  attention  of  the  profession.  Of  course,  all  claim 
to  originality,  or  even  novelty,  is  out  of  the  question , 
electricity  having  been  long  enumerated  among  the  ordi- 
nary remedies  applicable  to  convulsive  disorders  generally. 

Guy’s  Hospital  Reports,  vol.  v.,  October,  1837,  p.  493-307. 
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It  is,  nevertheless,  much  to  be  feared  that  many  persons 
like  myself  have  been  led  greatly  to  underrate  its  efficacy, 
either  in  consequence  of  its  vague  and  indiscriminate 
recommendation,  or  from  the  inefficient  and  careless  manner 
in  which  it  has  been  applied.”  Dr.  Addison’s  remarks 
apply,  of  course,  to  static  electricity,  as  at  that  time  gal- 
vanism had  been  used  to  a slight  extent,  and  faradism 
was  just  discovered.  The  method  of  its  application  in 
Dr.  Addison’s  cases  was  the  same  as  to  be  described  pre- 
sently. 

Static  electricity  may  be  applied  by  means  of  the  plate, 
the  cylinder,  or  the  Holtz  machine.  The  last  mentioned, 
as  it  has  been  lately  improved,  is  both  highly  efficient  and 


Fig.  80. 


Queen’s  Toepler-Holtz  electrical  machine. 

certain  in  operation.  The  original  instrument  was  capri- 
cious, and  was  not,  therefore,  suited  to  purposes  which 
demand,  above  all  things,  constancy  and  uniformity.  The 
simplest  cylinder  or  plate  machine  will,  however,  be  suffi- 
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cient  for  medical  uses,  provided  it  work  well  under  all 
circumstances  (Fig.  80).  Positive  or  negative  electricity 
can  be  obtained — positive  from  tbe  prime  conductor,  and 
negative  from  the  rubber.  The  electricity  may  be  com- 
municated to  the  patient  by  conduction,  or  by  disruptive 
discharge.  The  patient  placed  on  an  insulated  stool,  hand 
in  contact  with  the  knob  of  the  prime  conductor,  or  in 
contact  with  the  rubber  cushion,  becomes  charged  with 
positive  or  negative  accordingly.  I am  unable  to  discern 
any  difference  in  physiological  or  therapeutical  effects,  in 
the  actions  of  the  two  forms  of  franklinic  electricity. 

The  Electric  Bath. — Placed  on  the  insulated  stool,  as 
mentioned  above,  the  patient  is  more  or  less  highly  charged 
with  electricity,  which  is  silently  received  without  pain,  as 
it  does  not  pass  by  disruption.  The  hair  is  deflected  from 
the  scalp,  the  surface  becomes  warm,  the  cutaneous  circu- 
lation is  active,  the  face  flushed,  the  action  of  the  heart  is 
quickened,  and  the  pulse  is  more  rapid.  A general  sense 
of  tingling  in  the  skin  is  experienced,  and  an  abundant 
perspiration  breaks  out  over  the  body.  If  now  the  knuckle 
of  the  operator,  or  a brass  knob,  is  presented  to  any  part 
of  the  body,  a spark  passes  with  a stinging  sensation,  and 
a wheal  is  ultimately  formed.  In  the  cases  treated  by 
Dr.  Addison,  it  is  narrated  that  the  sparks  were  drawn  off 
“ until  an  eruption  followed,  which  assumed  very  much 
the  appearance  of  lichen  urticatus ; the  time  necessary  for 
its  production  varying  in  different  patients  from  five  to 
ten  minutes.”1 

Electrization  by  Sparks. — Instead  of  communicating 
electricity  silently  by  conduction,  a succession  ol  sparks, 

’ Guy’s  Hospital  Reports,  vol.  v.  op.  cit. 
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shocks,  or  charges  may  he  transmitted  through  the  part  to 
be  acted  on.  Dr.  Golding  Bird  and  Dr.  Addison  often 
employed  a charge  stored  up  in  the  Leyden  jar,  which 
was  sent  through  the  pelvis  or  other  parts  of  the  body. 
After  the  patient  is  charged  as  in  the  electrization  by  con- 
duction and  insulation,  sparks  can  be  drawn  from  any 
part  on  which  it  is  desired  to  act.  Both  local  and  sys- 
temic effects  are  thus  produced. 

Dr.  Addison  reports  in  his  paper  six  cases  of  chorea 
and  one  of  hysterical  paralysis,  cured  by  electrization, 
sparks  being  drawn  from  the  spine.  Some  of  these  cases 
were  of  remarkable  severity,  and  resisted  all  the  means  ol 
treatment  which  could  be  instituted,  but  yielded  promptly 
and  wholly  to  the  electrical  applications.  Some  years  sub- 
sequently Dr.  Golding  Bird1  described  the  electrical  room 
at  Guy’s  hospital,  and  reported  cases  of  disease  treated  by 
electricity.  In  his  comments  on  the  cases  of  chorea  (p.  97), 
he  remarks  as  follows : — 

“ It  may  now  be  asked  in  what  light  is  electricity  to  be 
regarded  in  the  treatment  of  chorea,  and  certain  involun- 
tary motions  of  the  voluntary  muscles  analogous  to  those 
occurring  in  this  disease  1 From  the  results  of  the  cases 
ticated  at  Guy  s Hospital,  no  doubt  can  remain  on  the 
mind  of  any  one  that  electricity  really  exerts  a decided, 
not  to  say  specific,  influence  on  these  affections;  and 
although  on  its  first  application  all  the  symptoms  often 
become  increased,  from  probably  the  timidity  of  the 
patient,  and  the  novel  character  of  the  remedy,  yet,  where 
it  has  been  persevered  in,  in  thirty-five  of  the  thirty-six 
reported  cases,  it  has  either  completely  cured  or  greatly 


1 Ibid.,  vol.  xii.,  April,  1841,  p.  81. 
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relieved  the  patient;  the  case  in  which  it  failed,  the 
twenty-ninth  in  the  table,  could  scarcely  be  regarded  as  a 
fair  one,  as  there  was  bnt  little  doubt  that  disease  of  the 
membranes  of  the  spinal  cord  existed.”  In  the  treatment 
of  these  cases,  Dr.  Bird  employed  the  method  above 
described  as  the  electric  bath,  sparks  being  drawn  from 
the  spine,  the  seances  lasting  from  ten  to  fifteen  minutes. 
This  method  of  electrization  was  also  used  by  Bird  in  the 
treatment  of  paralytic  affections.  He  alludes  as  follows 
to  forty-four  cases  of  paralysis. 

“ Of  these  it  may  be  generally  remarked,  that  those  in 
which  the  paralysis,  whether  of  sensation  or  motion,  or 
both,  depended  on  exposure  to  cold  or  rheumatism,  upon 
some  functional  affection,  often  of  a local  character,  or 
upon  the  impression  produced  by  effusion  in  some  part  of 
the  cerebro-spinal  centre  which  had  become  absorbed 
under  the  influence  of  previous  treatment,  the  result  ol 
the  application  of  electricity  was  most  successful ; whilst 
in  those  cases  in  which  the  paralysis  depended  upon  some 
persistent  structural  lesion,  whether  produced  by  accident 
or  otherwise,  I never  saw  the  slightest  beneficial  result.’ 
Amongst  the  cases  are  some  remarkable  cures  of  lead 
palsy — dropped  wrists — of  hemiplegia,  paraplegia,  and  ol 
peripheral  paralysis.  Passing  shocks  through  the  pelvis, 
one  knob  on  the  sacrum  and  the  other  against  the  pubes, 
proved  decidedly  beneficial  in  cases  of  amenorrhcea.  As 
Dr.  Bird  says : “ Scarcely  any  cases  have  been  submitted 
to  electrical  treatment  in  which  its  sanatory  influence  has 
been  so  strongly  marked  as  in  those  in  which  the  men- 
strual function  was  deficient.  . . . The  rule  for 

insuring  success  in  the  great  mass  of  cases  of  amenorrhcea 
is  sufficiently  simple : improve  the  general  health  by  ex- 
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ercise  and  tonics;  remove  the  accumulations  often  present 
in  the  bowels  by  appropriate  purgatives ; and  then  a few 
electric  shocks,  often  a single  one,  will  be  sufficient  to  pro- 
duce menstruation,  and  at  once  to  restore  the  previously 
deficient  function.”  (p.  114.) 

“ A further  report  on  the  value  of  electricity  as  a 
remedial  agent”  appeared  in  1851,  from  another  mem- 
ber of  Guy’s  hospital  staff — Dr.  now  Sir  William  W. 
Gull.1  By  this  time  faradism  was  being  urged  by  Du- 
clienne,  and  galvanism  by  Remak.  Dr.  Gull,  in  compar- 
ing the  effects  of  these  different  modes  of  electrical  energy, 
decides  in  favor  of  the  superior  efficacy  of  static  electricity. 
“ I have  tried,”  he  says  “ such  currents  both  direct  and 
inverse,  in  several  cases  of  tic  douloureux  and  other  forms 
of  neuralgia,  without  benefit.  . . . Neither  has  it 

appeared  to  me  that  any  practical  advantages  have  re- 
sulted from  employing  shocks  from  the  direct  current  in 
paralysis.” 

In  1873,  Dr.  Wilks,2  another  eminent  member  of  Guy’s 
Hospital  Staff,  thus  expresses  himself  on  the  subject  of 
the  change  of  practice  in  the  substitution  of  galvanism 
and  faradism  for  static  electricity.  “After  the  introduc- 
tion of  electro-magnetism  or  faradization,  frictional  elec- 
tricity fell  into  disuse ; but  I feel  confident  that  it  was 
not  successfully  superseded  by  the  new  method.”  That 
which  Dr.  \\  ilks  has  to  say  in  regard  to  the  electrical 
treatment  of  chorea  is  probably  true  of  some  other  dis- 
orders, in  which  galvanism  and  faradism  are  now  used. 

As  my  own  experience  in  electro-therapeutics  has  been 

1 Guy’s  Hospital  Reports  for  1851. 

* Ibidem  for  1873. 
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with  galvanism  and  faradism  chiefly,  T can  only  indicate 
the  utility  of  static  electricity,  in  the  terms  stated  below. 
As  a means  for  promoting  the  activity  of  the  nutritive 
functions,  the  electric  bath  is  highly  serviceable.  For 
superficial  neuralgia?  sparks  drawn  from  the  trajectory  of 
a nerve  are  often  successful.  I can  confirm  from  my  own 
experience  the  efficacy  of  static  electricity  in  chorea.  In 
spinal  irritation,  so  called,  liemiansesthesia,  hysterical 
paralysis,  and  in  rheumatic  paralysis,  my  experience  has 
been  equally  favorable  with  the  reports  of  Addison  and 
Golding  Bird.  I have  found  it,  also,  an  excellent  remedy 
in  amenorrhoea  and  in  functional  impotence  in  the  male, 
sparks  being  drawn  in  the  last-named  malady  from  the 
penis  and  scrotum. 

The  Iloltz  machine,  which  I used  under  the  perplex- 
ing uncertainties  of  the  original  instrument,  has  been 
changed  by  J.  W.  Queen  & Co.  into  the  Toepler  modi- 
fication, which  acts  in  every  way  admirably.  With  this 
instrument  I have  lately  had  results  so  remarkable  in 
the  maladies  above  mentioned,  as  to  incline  me  to  re- 
affirm the  declaration  of  Wilks,  that  static  electricity 
has  not  been  “ successfully  superseded  by  the  newer  me- 
thods of  galvanism  and  faradism.”  Especially  have  I 
been  surprised  and  delighted  with  the  marked  improve- 
ment in  the  condition  of  some  cases  of  phthisis,  to  whom 
I administered  static  electricity,  by  sparks  (the  patient  in- 
sulated), for  the  purpose  of  relieving  chest  pains.  The 
diminution  of  cough,  the  quiet  sleep,  the  improved  nutri- 
tion, so  plainly  due  to  the  remedy,  afford  much  encour- 
agement for  the  future. 

But  I have  now  especially  to  call  attention  to  the  use 
of  the  Holtz  machine  as  a substitute  for  faradic  electricity. 
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By  a modification  in  the  ordinary  arrangement  of  the 
machine  I have  been  able  to  procure  all  of  the  nerve  and 
muscle  reactions  heretofore  obtained  from  the  faradic 
instrument.  The  operator  should  be  provided  with  two 
brass  chains,  such  as  are  used  with  an  electrical  machine, 
and  they  should  have  a clasp  at  one  extremity.  One 
chain  should  be  clasped  over  the  left  hand  discharging 
rod  (marked  r in  Fig.  80) ; the  other  should  be  clasped 
around  the  base  of  the  right  hand  condenser  (marked 
i in  Fig.  80).  To  the  other,  or  free  extremities  of  the 
two  chains,  should  be  fastened  the  usual  moistened 
electrodes.  The  discharging  rods  should  now  be  approx- 
imated but  should  not  touch.  When  the  plate  is  made 
to  revolve,  sparks  pass  between  the  ends  of  the  dis- 
charging rods,  and  if  the  electrodes  are  applied  to  the 
thumb  muscles — for  example — the  following  phenomena 
ensue.  If  the  discharging  rods  are  placed  nearly  to- 
gether, a very  fine  tingling  is  experienced:  if  further 
removed,  the  tingling  is  more  decided,  and  if  still  more 
separated  so  that  distinct  sparks  pass,  active  muscular 
contractions  take  place.  The  impression  made  by  the 
electricity  is  like  that  ol  the  faradic  machine,  but  is  much 
less  painful,  and  strong  muscular  contractions  are  thus 
induced  with  greatly  less  pain  than  can  correspondingly 
stiong  contractions  ol  the  muscles  be  obtained  by  fara- 
dism.  W e have  thus  added  to  our  resources  an  im- 
mensely useful  instrument  for  the  production  of  those 
effects  hitherto  obtained  from  faradism.  I have  found 
the  fine  current,  which  is  nearly  continuous,  afford  relief 
in  neuralgia,  muscular  rheumatism,  chorea,  etc.,  and  the 
stiong  intermittent  current  to  act  most  energetically  on 
muscle.  Further  experience,  however,  is  necessary  before 
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pronouncing  a final  judgment  on  the  merits  and  value  of 
the  new  procedure.  The  only  adverse  point  is  the  neces- 
sity to  have  some  one  turn  the  crank,  but  a small  gas 
engine,  an  electric  motor,  or  a Backus  water  motor  may 
be  readily  adapted  to  do  this  work. 


PART  Y. 
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CHAPTER  I. 

ELECTROLYSIS. 

As  animal  tissues  are  composed  of  substances  amenable 
to  electrolytic  decomposition,  it  is  obvious  that  they  must 
yield  up  their  component  elements,  in  accordance  with 
the  laws  of  electrolysis.  Albumen  is  coagulated,  salts 
are  separated  into  acids  and  bases,  and  water  is  resolved 
into  oxygen  and  hydrogen.  When  the  salts  contained  in 
the  animal  tissues — soda,  potassa,  and  lime — and  water, 
are  decomposed,  the  acids  and  oxygen  appear  at  the  posi- 
tive pole,  and  the  alkalies  and  hydrogen  at  the  negative. 
It  follows  that  if  the  positive  electrode  be  composed  of 
metal,  it  will  be  corroded  by  the  action  of  chlorine  and 
the  acids,  and  the  negative  will  remain  unacted  on  and 
smooth.  The  tissues  in  the  vicinity  of  each  electrode 
are  necessarily  affected  by  the  elements  brought  to  them 
in  accordance  with  chemical  laws.  About  the  positive, 
the  mineral  acids  and  chlorine  form  combinations,  and 
hence  do  not  attack  the  tissues  with  the  same  energy  as 
those  about  the  negative  pole.  If,  however,  the  positive 
electrode  is  composed  of  zinc,  for  example,  the  chlorine 
attacking  it  will  form  chloride  of  zinc,  a very  corrosive 
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material.  This  principle  lias  been  utilized  to  produce 
caustic  effects  at  the  positive  pole.  Although  the  nega- 
tive electrode  remains  smooth,  much  more  than  at  the 
positive,  are  seen  there  destructive  effects  from  the  action 
of  the  free  alkali  liberated  in  its  neighborhood.  When 
an  ordinary  carbon  electrode  covered  with  soft  sponge 
is  made  to  conduct  a strong  galvanic  current,  the  skin 
speedily  becomes  reddened,  and  may  be  made  to  ulcerate, 
if  the  contact  is  sufficiently  prolonged.  If  the  carbon  is 
applied  directly,  an  intense  burning  is  produced,  and  the 
tissues  are  destroyed,  leaving  a slough  which  is  slowly 
detached,  and  the  ulcer  remaining  is  difficult  to  heal.  The 
caustic  action  is  due  chiefly  to  the  soda,  potash,  and  lime. 
Some  effect  must,  also,  be  allowed  to  the  disassociation  of 
the  tissues,  to  their  transference  from  point  to  point,  and 
at  the  negative  pole  to  the  mechanical  action  of  the 
liberated  hydrogen. 

For  the  purpose  of  electrolysis,  the  battery  should  have 
sufficient  intensity.  The  zinc-carbon  combination  of 
Stohrer,  for  portable  use,  is  well  adapted  for  electrolysis, 
the  number  of  elements  used  not  more  than  twenty,  as  the 
electro-motive  force  required  will  not  exceed  the  power 
of  this  combination.  It  is  held  by  some  of  the  most  ex- 
perienced operators  (Anderson,1  Duncan,2  Althaus3),  that 
heating  power  must,  also,  be  regarded,  and  hence  the 
larger  cells  of  Stohrer  are  recommended,  but  this  statement 
cannot  be  accepted  without  qualification.  Smee’s  ele- 
ments may,  also,  be  employed  for  electrolysis,  but  DanielPs, 


1 The  British  Medical  Journal,  vol.  ii.,  1875,  p.  518. 

2 Ibid.,  vol.  i.,  1876,  p.  619. 

8 Medical  Electricity,  op.  cit. 
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Siemens’s  and.  Halske’s,  Hill’s,  etc.,  are  not  adapted  for  this 
purpose.  If  the  electro-motive  force  developed  in  the 
battery  could  be  applied  without  loss,  the  same  amount 
of  decomposition  as  that  which  takes  place  in  the  battery 
elements,  could  he  effected  in  any  fluid  subjected  to  elec- 
trolytic action.  Resistance  within  and  without  the  battery 
is  to  be  overcome,  as  well  as  the  work  of  decomposition. 

Some  electrolytic  separation  takes  place,  when  the  ordi- 
nary gas-carbon  or  brass  electrode  covered  with  sponge  or 
soft  leather,  is  applied ; but  for  electrolytic  purposes,  a 
special  arrangement  is  necessary.  As  the  morbid  material 
to  be  acted  on  lies  often  to  a considerable  depth  beneath 
the  skin,  a needle  is  necessary,  and  as  the  sound  tissues 
must  be  saved  from  damage,  the  needle  should  be  insu- 
lated to  within  a half  inch  of  its  extremity.  (Fig.  81.) 
The  length  of  the  needle  will  vary  with 
the  purpose  to  which  it  is  applied,  but 
usually  they  are  from  two  to  four  inches 
in  length.  The  smaller  the  better,  con- 
sistent with  the  necessary  strength.  The 
diameter  may  be  stated  as  between  one- 
twelfth  and  one-sixteenth  of  an  inch — 
or  smaller  or  larger  than  this,  as  may  be 
most  suitable  under  the  special  circum- 
stances. If  too  small,  the  needle  may  be 
destroyed  by  electrolytic  action,  or  break 
as  it  is  being  introduced.  To  prevent  oxidation,  the  un- 
coated part  should  be  gilded.  The  insulation  is  extremely 
important ; if  defective,  the  current  is  deflected,  the  sound 
textures  are  burned,  and  lienee  the  electrolytic  action  is 
inefficient.  A arious  kinds  of  coating  are  recommended 
to  secure  proper  insulation.  Shellac,  hard  rubber,  vul- 


Fig.  81. 


A box  of  needle 
electrodes. 
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canite,  etc.,  are  used.  Hamilton1  advises  the  following, 
which  he  has  tested  in  actual  use.  As  it  seems  to  the 
author  a good  preparation,  it  is  given  for  the  benefit  of 
those  who  may  be  unable  to  obtain  the  needles  prepared 
by  a competent  dealer. 

Gum  shellac  (brown)  one  drachm. 

Squibb’s  solution  of  India  rubber,  one  and  a half  drachms. 

Wood  naphtha,  two  drachms. 

Mix. 

With  this  solution,  the  needle  is  coated  by  successive 
additions  of  a thin  layer,  each  one  permitted  to  dry 
thoroughly  before  the  next  one  is  put  on.  When  suffi- 
cient coating  has  been  laid  on,  it  is  rubbed  down  by  the 
finest  emery  paper,  and  a final  layer  or  two  is  then  added  to 
impart  the  necessary  smoothness.  The  cutting  end  of  the 
needle  should  be  lancet-shaped,  or  triangular,  to  facilitate 
transfixing  the  skin,  for  a merely  sharp  needle  will  pass 
through  the  skin  with  difficulty.  Each  needle  should  have 
a short  flexible  insulated  wire  attached  for  convenience  of 
manipulation,  and  four  to  six  needles  should  be  fastened 
to  a handle  arranged  as  the  ordinary  electrode  handle, 
for  adjustment  to  the  poles  of  the  battery.  Dealers  in 
medical  electrical  apparatus,  now  furnish  these  needles, 
ready  for  application. 


Aneurism, 

Petrequin,2  of  Lyons,  seems  to  have  been  the  first  to 
apply  the  method  of  electrolysis  to  the  treatment  of  ancu- 

1 Clinical  Electro-therapeutics,  New  York,  D.  Appleton  & Co., 
1875,  p.  140. 

2 Bull.  Gen.  cle  Therap.,  tome  xxxi.  p.  65. 
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rism,  his  first  case  being  an  aneurism  of  the  temporal 
artery,  traumatic  in  origin.  In  the  four  years  from  1845 
to  1849,  he  gained  in  experience  and  perfected  his  method, 
the  result  being  given  in  an  important  monograph  which 
appeared  in  the  latter  year.  Whilst  Petrequin  was  engaged 
in  these  clinical  researches  in  Italy,  a medical  commission 
composed  of  Stambio,  Guaghino,  Tizzon,  and  Restelli, 
studied  in  animals  the  power  of  the  electric  current  to 
cause  coagulation  of  the  blood.  These  experiments 
demonstrated  that  although  the  negative  pole  possesses 
hut  little  coagulating  property,  the  positive  on  the  other 
hand  forms  a coagulum,  at  first  incomplete,  but  becoming 
in  a short  time  solid  enough  to  close  an  artery  of  the  size 
of  the  carotid.1  These  experiences  formed  the  basis  of 
the  method  ol  treating  aneurisms,  devised  by  Ciniselli, 
which  consisted  in  the  employment  of  the  electric  current 
to  coagulate  the  blood  in  the  aneurismal  sac.  The  strength 
of  current  necessary  was  ascertained  by  the  amount  of 
water  decomposed  within  a, given  time.  The  first  needle 
introduced  into  the  sac  was  connected  tvith  the  positive 
pole,  whilst  the  negative  was  placed  near  the  aneurism 
externally ; after  five  minutes  he  replaced  the  positive  pole 
b\  the  negative,  and  the  former  was  then  connected  with 
the  second  needle,  also,  introduced  into  the  sac;  after 
another  period  of  five  minutes  the  negative  pole  was 
connected  with  the  second  needle,  and  the  positive  trans- 
ierred  to  a third  needle ; and  thus  on,  each  needle  being- 
made  to  pass  alternately  the  current  from  the  positive  and 
negative  poles  respectively,  always  beginning  with  the  posi- 
tive. Treated  in  this  way,  of  38  cases,  a radical  cure  was 


1 Ibid.,  tome  93,  p.  1 et  seq.  Paper  by  Dujardin-Beaumetz. 
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not  obtained  in  one,  although  in  27,  the  cases  were  so  far 
ameliorated  that  they  were  able  to  resume  more  or  less 
fatiguing  occupation  for  some  months  or  years.  Since 
the  publication  of  Ciniselli’s  method  and  its  results,  a great 
many  cases  have  been  reported  from  Italy.  In  Germany, 
Fischer  (Franz)  ;l  in  France,  Bemutz,  Broca,  Dujardin 
Beaumetz,2  and  others;  in  England,  Anderson,3  Duncan,4 
Bastian,  Clifford  Allbutt;  in  this  country,  Sands,5  Lincoln, 
Keyes,6  and  others,  have  also  reported  cases,  so  that  now 
the  experience  gained  may  enable  us  to  arrive  at  definite 
conclusions.  In  a lecture  “On  Electrolysis,”  Dr.  Duncan, 
of  Edinburgh,  has  given  a tabular  statement  of  the  cases 
of  aneurism  treated  by  this  method  to  1876  (May).7  His 
figures  are  as  follows; — 


No.  of  cases. 

Cures. 

Deaths. 

Aorta  ..... 

. 37 

6 

3 

Innominata,  carotid,  and  subclavian 

. 13 

3 

6 

External  iliac  . 

. 2 

1 

0 

Femoral,  popliteal,  and  brachial  . 

. 29 

16 

3 

Smaller  vessels  .... 

. 8 

6 

0 

Totals 

. 89 

32 

12 

Since  the  period  included  by  Dr.  Duncan,  I have  col- 
lected the  following  cases: — 

1 Berliner  klin.  Wochenschrift,  No.  45,  1874. 

2 Bull.  Gen.  de  Therapeutique,  July  15,  1877. 

3 McCall  Anderson,  British  Med.  Journal,  vol.  ii.,  1875,  p.  51/. 

4 Ibid.,  vol.  i.,  1876,  p.  619. 

5 New  York  Medical  Record,  May  15,  1871. 

6 New  York  Medical  Journal,  July,  1871,  p.  J. 

7 Brit.  Med.  Journal,  vol.  i.,  1876,  p.  620,  op.  cit. 
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Case  1 — Aneurism  of  ascending  aorta.  By  Guisseppi  Bulgheri, 
Gaz.  Med.  Ttal.  Lomb .,  No.  13,  1876.  Referred  to  by  Virchow  u. 
Hirsch’s  Jahresbericht  for  1876.  Sac  of  the  aneurism  consolidated, 
reduced  in  size  and  apparently  cured.  Treated  by  the  method  of  Cini- 
selli. 

Cases  2 and  3 — Ibid.  Same  result  in  the  second,  but  only  improve- 
ment in  the  third  case.  Virchow  u.  Hirsch’s  Jahresbericht  for  1877 
contains  an  abstract  of  the  three  cases. 

Case  4 — Aneurism  of  the  innominata.  By  Carlo  Gallozzi,  11  Mor- 
gagni, Settr.  1876,  p.  585.  Quoted  by  Virchow  u.  Hirsch’s  Jahres- 
bericht for  1876.  Electrodes  applied  externally,  one  on  the  tumor, 
the  other  adjacent.  The  current  from  8 elements  of  Leclanche  was 
directed  to  the  tumor  for  eleven  minutes  at  a time.  Five  or  six  seances 
were  had  each  day  and  for  eight  days,  a considerable  diminution  in 
the  size  and  firmness  of  the  tumor  being  the  result. 

Case  5 — Aneurism  of  the  left  subclavian.  By  A.  Martins,  Ibid. 
The  result  was  negative. 

Case  6 — Aneurism  of  the  aorta.  Dr.  John  Homans,  No.  16,. 
1876,  of  the  Boston  Medical  Journal.  The  treatment  by  electrolysis 
was  a failure. 

Case  7 — Aneurism  of  the  aorta.  Dr.  Dujardin-Beaumetz,  Bull. 
Gen.  de  Therap.,  Juillet  15,  1877.  Very  considerable  improvement  in 
the  condition  of  the  patient  was  the  result. 

C ase  8.  Aneurism  of  the  aorta.  Guimarez  Pareira,  Gaz.  des 
BOpitaux , 81,  1877.  Reported  “Cured.” 

Case  9 — Aneurism  of  the  aorta.  Dr.  H.  Bowditch,  Boston  Medi- 
cal Journal , No.  2,  1876.  The  case  was  much  improved. 

Case  10 — Aneurism  of  ascending  aorta.  Dr.  Henry  Simpson, 
The  British  Medical  Journal , vol.  2d  for  1877,  July  14.  Failure. 

Case  11 — Aneurism  of  the  aorta  and  innominata.  The  same 
reporter  and  source  as  No.  10.  In  this  case  the  result  was  more 
favorable  for  a time ; the  tumor  was  greatly  reduced  in  size,  and  con- 
solidated, but  electrolysis  was  again  employed  with  a battery  furnishing 
more  heating  power.  Suppuration  ensued  in  the  track  of  the  needles” 
and  the  aneurism  was  laid  open,  death  ensuing  by  hemorrhage. 

Case  12._Aneurism  of  the  aorta.  Mr.  H.  L.  Brown,  The  Lancet, 

L ct.  26,  18t  8,  p.  o84.  A large  tumor  was  apparently  consolidated  by 
two  needles  connected  with  the  positive  pole,  and  a cure  was  supposed 
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to  have  been  effected.  The  man,  escaping  from  the  hospital  and  taking 
no  precautions,  suffered  a relapse. 

Casks  13,  14,  and  15 Three  cases  of  intrathoracic  aneurism. 

Dr.  Gregor  Ottoni,  Annali  univers  di  med .,  Nov.  1878,  p.  442. 
Quoted  in  Virchow  u.  Ilirsch’s  Jahresbericht,  for  1878.  The  method 
of  Ciniselli  was  pursued.  In  two  the  results  were  negative,  but  in 
the  third  very  great  improvement  resulted. 

Cask  10 Aneurism  of  the  ascending  aorta.  Dr.  Buequoy,  L ’ Union. 

Medicctle , No.  20,  1879.  Treated  by  Dujardin-Beaumetz’s  modification 
of  Ciniselli’s  operation,  with  a very  favorable  result. 

Cases  17,  18,  19,  and  20 These  cases  of  intra-thoracic  aneurism, 

treated  in  this  country  by  Drs.  Sands,  Lincoln,  Keyes,  and  Pepper, 
were  probably  not  included  in  the  report  of  Dr.  Duncan.  In  these 
cases  improvement  was  the  usual  result,  but  no  instances  of  actual 
cure  occurred. 

Case  21 Aneurism  of  aorta.  Dr.  Ord,  St.  Thomas’s  Hospital 

Reports,  New  Series,  vol.  x. 

A review  of  tlie  cases  affords  much  encouragement  for 
the  future  success  of  the  method  of  electrolysis  in  the 
treatment  of  intra-thoracic  and  abdominal  aneurisms. 
The  best  results  have  been  obtained  by  the  Italian  oper- 
ators using  the  method  of  Ciniselli.  This,  or  some  modi- 
fication of  it,  promises  to  be  the  method  of  the  future. 
There  are  yet  differences  of  opinion  as  to  the  form  of 
battery  best  suited  for  this  purpose.  Anderson1  says  the 
battery  should  “ have  large  cells,  to  increase  the  chemical 
effects.”  On  the  other  hand,  in  one  of  Simpson’s  cases, 
an  untoward  result,  when  the  promise  of  success  was 
bright,  resulted  from  a change  to  a battery  of  larger  cells, 
suppuration  occurring  in  the  tract  of  the  needles.  Tin 
intensity  should  be  great  rather  than  the  heating  effects. 
From  five  to  fifteen  small  cells  will  usually  suffice  for  this 

1 The  Medical  Times  and  Gazette,  1875,  vol.  ii.  p.  516. 
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purpose.  Numerous  cases  of  cirsoid  aneurism  have  been 
reported  cured.  Typical  examples  have  been  published 
by  Mr.  Hulked 

In  cystic  tumors , cystic  degeneration  of  the  thyroid 
gland , and  echinococci  of  the  liver , very  admirable  results 
have  been  obtained  from  electrolysis.  Cystic  tumors  of 
the  neck  have  been  reported  cured  by  Amussat,1 2  Ultz- 
mann,3  and  others ; cystic  bronchocele  by  Smith,4 *  Althaus,3 
and  others. 

Very  promising  results  have  been  obtained  by  Seme- 
leder6  and  Clemens7  in  the  treatment  of  ovarian  cysts  by 
electrolysis.  Fieber8  failed  in  an  apparently  favorable 
case.  This  method  of  treating  ovarian  cystic  tumors 
deserves  more  attention  than  it  has  hitherto  received,  not- 
withstanding the  remarkable  success  which  has  attended 
abdominal  section.  Unilocular  cysts  with  simple  contents 
are  more  favorable  than  the  multilocular  cysts  with  com- 
pound contents.  The  treatment  should  be  undertaken 
early,  before  the  tumor  has  attained  a great  size.  The 
method  of  procedure  is  simple.  The  needles  must  have 
the  requisite  length,  and  be  carefully  insulated.  The 
tumor,  well  depressed  into  the  iliac  fossa,  must  be  carefully 
steadied,  before  the  needles  are  inserted,  and  the  intestines 
must  also  be  pushed  aside.  The  needles  should  penetrate 

1 The  Medical  Times  and  Gazette,  June  9,  1877,  p.  G12. 

2 Bull.  Gen.  de  Therap.,  Oct.  15,  1872. 

3 Wiener  med.  Presse,  Nos.  42,  43,  44,  46,  1876. 

4 New  York  Med.  Record,  Aug.  7,  1875. 

B British  Med.  Journal,  1875,  vol.  ii.  p.  605. 

6 Wiener  Presse,  loc.  cit.,  Nos.  50  and  52. 

7 Deutsch.  Klinik.,  Nos.  6 and  7,  for  1875. 

8 Wiener  Presse,  supra. 
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one  or  two  inches  into  the  cyst,  and  their  points  made  to 
approximate  within  an  inch,  to  lessen  the  resistance.  The 
duration  of  the  application  depends  on  the  character  of 
the  fluid  to  he  decomposed,  and  may  be  stated  as  from 
fifteen  minutes  to  one  hour. 

Solid  tumors,  as  goitre,1  enlarged  submaxillary  glands,2 
subcutaneous  erectile  tumor,3  and  nasal  polypi,4 5 *  and  simi- 
lar growths  have  been  repeatedly  cured  by  electrolysis. 
Good  results,  although  it  cannot  be  affirmed  that  any 
cures,  have  followed  the  electrolysis  of  uterine  fibroids. 
The  galvanic  current,  made  to  traverse  these  growths,  has 
a most  beneficial  effect  on  the  condition  of  the  patient ; 
it  relieves  pain,  diminishes  the  accompanying  congestion, 
and  retards  the  growth.  Polypi , ncevi,  sebaceous  tumors , 
and  similar  new  formations  are  promptly  cured  by  elec- 
trolysis. 

In  stricture  of  the  urethra , remarkable  results  have 
been  obtained  by  Newman/’  Tripier,0  Frank,7  and  others. 
Insulated  electrodes  of  suitable  shape  are  passed  into  the 
urethra  so  that  the  point  of  the  instrument  engages  the 
stricture.  The  other  electrode  is  applied  to  the  perineum 
or  penis,  in  such  a position  that  the  stricture  must  be  in- 
cluded within  the  circuit.  An  electrolytic  decomposition 
takes  place,  and  the  obstruction  is  gradually  removed  by 


1 Wahltueh,  Med.  Times  and  Gazette,  Jan.  28,  1877. 

2 Davis,  Phila.  Med.  Times,  Oct.  2,  1871. 

3 Archives  of  Elect,  and  Neurol.,  vol.  ii.  p.  74. 

4 Bruns.  Berliner  Klin.  Wochen.,  Nos.  27  and  28,  18(2;  32,  1873. 

5 Archives  of  Electrology  and  Neurology,  vol.  i.  p.  18. 

B Onimus  et  Legros,  op.  cit. 

7 New  York  Med.  Record,  Feb.  2,  1874. 
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absorption.  The  negative  electrode  should  communicate 
with  the  stricture. 

Ncftcl1  of  New  York,  and  Mussy  of  Cincinnati,  report 
cases  of  malignant  disease  (apparently)  which  were  made 
to  disappear  by  electrolysis.  The  growths  so  decomposed 
appeared  to  be  examples  of  epithelioma ; but  as  these 
results  have  not  been  confirmed  by  others,  it  is  generally 
held  that  errors  of  diagnosis  were  committed.  Beard,2 
who  has  had  encouraging  experience  in  the  treatment  of 
malignant  disease  by  this  method,  proposes  a new  plan, 
which  he  entitles  “ working  up  the  base.”  According  to 
this,  the  sound  tissues  immediately  subjacent  to  the  tumor 
are  transfixed  by  the  needles,  and  the  source  of  supply  to 
the  new  formation  is  thus  acted  on.  Rockwell3  reports 
good  results  from  Beard’s  method,  in  a case  of  cancer  of 
the  breast. 

I have  had  remarkable  results  in  the  treatment  of  those 
fibroid  tumors  of  the  breast  which  are  so  often  associated 
writh  displacements  and  other  diseases  of  the  uterus,  and 
accompanied  by  neuralgia  of  the  cervical  plexus.  I have 
in  these  cases  used  labile  and  stabile  applications  to  the 
nerves  and  to  the  breast,  and  have  not  introduced  electro- 
lytic needles.  Of  six  cases  thus  treated,  four  were  cured, 
and  in  the  others  the  time  was  insufficient.  In  extra- 
uterine  pregnancy,  the  life  of  the  foetus  has  been  destroyed 
by  electrolysis,  the  safest  and  best  expedient  for  this  pur- 
pose. By  thus  arresting  the  development  of  the  foetus, 
the  danger  of  rupturing  its  enveloping  sac  is  averted. 

1 Virchow’s  Archiv,  vol.  Ixx.  p.  171. 

2 Archives  of  Electrology,  etc.,  vol.  i.  p.  74. 

3 Archives  of  Electrology  and  Neurology,  loc.  cit. 
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Lastly,  excellent  results  have  been  obtained  by  elec- 
trolysis in  hydrocele , by  Rodolfi1  who  first  proposed  it,  by 
Erhardt,2  Frank,3  and  myself.  In  the  treatment  of  this 
affection,  two  insulated  needles,  connected  with  the  elec- 
trodes, are  introduced  into  the  sac,  and  their  points  are 
brought  within  a half  inch  of  each  other,  when  the  cur- 
rent  is  turned  on.  Decomposition  ensues,  according  to 
the  laws  of  electrolysis,  and  absorption  takes  place. 
Rodolfi  reports  eight  cases,  with  the  following  results: 
three  were  radically  cured,  two  required  a second  oper- 
ation, and  three  were  failures  of  greater  or  less  extent. 


CHAPTER  II. 

MEDICAL  ELECTRIC  LIGHTING  AND  HEATING. 

Electrical  discharge  takes  place,  as  has  been  set  forth, 
by  conduction,  by  convection,  and  by  disruption.  In  the 
ordinary  application  of  galvanism,  the  electricity  passes 
from  one  electrode  to  the  other  by  conduction.  If,  for 
the  usual  electrodes,  needles  are  substituted,  and  they  are 
separated  by  a greater  or  less  interval,  the  solids  or  fluids 
acted  on  are  decomposed  into  their  constituent  elements. 
The  process  of  discharge  is  then  by  convection,  and  it 
is  designated,  in  the  language  of  Faraday,  electrolysis. 
Although  here  the  needles  are  not  in  actual  contact, 
there  is  a route  of  communication — the  solid  or  fluid  into 
which  the  needles  penetrate — by  which  the  current  passes. 


1 Virchow  u.  Hirscli,  Jahresbericht  for  1872. 

3 Archives  of  Elect.,  loc.  cit.,  vol.  i.  p.  170. 


2 Ibid. 
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If  a large  quantity  of  galvanism  is  made  to  pass  be- 
tween the  terminals,  separated  by  a short  interval  in  the 
air,  or  is  made  to  traverse  an  inferior  conductor,  as  plati- 


Fig.  82. 


num  wire,  the  discharge  is  said  to  be  by  disruption  and  is 
attended  with  light  and  heat.  This  method  is  employed 
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in  electric  lighting.  When  the  terminals  are  of  carbon, 
the  molecules  of  the  intervening  stratum  of  air,  but  espe- 
cially fine  particles  of  carbon,  are  rendered  incandescent, 
and  the  brilliant  light  is  due  to  this.  A mechanical  device 
is  necessary,  to  keep  the  terminal  carbons  at  the  proper 
interval,  since  a gradual  erosion  of  the  carbon  point  is 
going  on.  In  Dubosq’s  lamp,  and  others  of  the  same 
pattern  (Fig.  82),  a clock-work  is  so  arranged  as  to 
effect  this  object. 

If  the  terminals  are  connected  by  platinum  or  a fine 
film  of  carbon,  the  large  quantity  of  electricity  passing 
is  so  condensed  as  to  heat  the  material  conducting  it  to 
an  intense  degree,  which  renders  it  brilliantly  luminous. 
This  method  is  utilized  in  galvano-causty,  and  has  lately 
been  ingeniously  arranged  for  purposes  of  medical  illumi- 
nation. It  is  most  convenient  to  consider  the  latter  first. 

It  has  recently  been  ascertained  that  a certain  form  of 
elements,  may  be  charged  by  another  battery  so  as  to 
furnish  a current  of  considerable  quantity  for  several 
hours.  The  principle  is  that  of  polarization,  and  may  be 
explained  as  follows : When  two  strips  of  platinum  in 
water  are  made  the  terminals  of  a battery,  it  is  found  that 
the  strip  connected  with  the  anode  is  covered  with  minute 
bubbles  of  oxygen  gas,  and  the  other,  connected  with  the 
cathode,  is  covered  with  bubbles  of  hydrogen  gas.  If 
now  the  strips  are  separated  from  the  battery,  and  con- 
nected with  a galvanometer,  it  is  at  once  seen  that  a cur- 
rent of  polarization  is  passing  from  the  hydrogen  to  the 
oxygen  through  the  liquid,  which  is  opposite  in  direction 
to  the  battery  current.  It  has  been  further  ascertained 
by  Trouve  that  this  polarization  current  may  last  a long 
time  if  the  plates  are  large  enough.  Availing  himself 
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of  these  facts  Trouv6  has  constructed  “ secondary  cells ” as 
tliey  are  entitled,  which  furnish  a large  volume  of  elec- 
tricity, sufficient  indeed  to  be  used  for  the  purpose  of 
illumination  and  galvano-causty.  As  the  principle  here 
involved  is  of  great  importance,  and  as  it  is  likely  to  enter 
largely  into  the  construction  of  medical  electrical  appa- 
ratus, the  reader  ought  to  have  a clear  comprehension  of 
it  and  of  the  apparatus.  Trouve 
uses  the  cell  known  as  Plante’s. 

(Fig.  83.)  “ It  consists  of  two 

plates  of  lead  rolled  into  spirals, 

A,  one  within  the  other,  but  kept 
from  contact  by  means  of  strips 
of  vulcanite,  i,  j,  Jc.  They  are 
connected  to  the  polarizing  bat- 
tery by  means  of  two  wires,  E,  F, 
and  two  terminals,  C , D,  which 
give  the  polarization  current. 

To  set  the  battery  in  action,  we 
have  simply  to  fill  this  secondary 
cell  with  water  containing  ten  per 
cent,  of  sulphuric  acid,  and  con- 
nect it  by  means  of  the  binding 
screws  at  E,  F,  to  a battery  of  four  Daniell  cells,  or  two 
Bunsens.”  Continuing  in  action  thus  for  several  hours, 
the  secondary  cell  is  found  to  be  charged.  To  draw  off 
the  polarization  current,  it  is  only  necessary  to  attach  the 
necessary  electrodes  to  C,  D,  when  the  current  will  flow 
until  that  stored  up  is  disposed  of. 

Availing  himself  of  this  principle,  M.  Trouve  has  con- 
trived the  electrical  polyscope.  Constructed  as  above 
described,  it  is  contained  in  a quadrangular  case  about  one 


Fig.  83. 


/ 

!.' 

Plaute’s  cell. 
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foot  in  height,  and  six  inches  across.  At  the  bottom  are 
the  wires  + and  — for  attaching  the  battery  which  charges 
the  polyscope,  and  at  the  top  are  the  poles  for  attaching 
the  electrodes  or  the  handle  (Fig.  84).  There  is  also  a 


rheostat  A,  for  regulating  the  resistance  or  strength  of  the 
currents,  and  a galvanometer  B.  The  handle  is  of  a 
form  usually  employed  for  galvano-caustic  operations, 
and  has  a sliding  button  R,  for  making  and  breaking  the 
circuit.  The  handle  is  represented  carrying  a platinum 
knife,  and  has  binding  screws  at  V for  attaching  either 
knives,  cautery  domes,  or  mirrors  for  illumination.  Figs. 
85,  86,  87,  and  88  represent  mirrors  for  illuminating  the 
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throat,  larynx,  mouth,  etc.,  and  there  are  also  illuminators 
for  the  eye,  ear,  and  internal  cavities.1  The  polarizing 


Fig.  85.  Fig.  86.  Fig.  87.  Fig.  88. 


Larynx  reflectors. 


current  stored  up,  has  sufficient  volume  for  the  opera- 
tions in  galvano-caustic  surgery,  and  for  the  various  kinds 
of  illumination.  The  night  before  the  polyscope  is  to 

1 Can  be  obtained  from  James  W.  Queen  & Co.,  of  this  city,  who 
have  the  apparatus  in  stock. 
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be  used,  the  charging  battery  is  attached,  and  the  current 
is  allowed  to  flow.  On  the  following  morning  the  poly- 
scope will  be  found  to  contain  a sufficient  charge  for  the 
purposes  of  illumination  or  galvano-causty. 

Although  the  apparatus  of  Trouve  is  likely  to  supersede 
all  other  galvano-caustic  instruments,  it  is  necessary  to 
enter  into  some  details  regarding  those  now  in  use.  In 
the  construction  of  a battery  for  this  purpose  the  quantity 
of  electricity  is  the  consideration  which  governs  the 
arrangement.  It  has  already  been  pointed  out  that  the 
quantity  is  determined  by  the  size  of  the  plates  and  intensity 
by  their  number,  and  that  the  elements  may  be  combined 
for  quantity  as  well  as  intensity.  According  to  Ohm’s  law 
the  current  is  equal  to  the  electro-motive  force  divided  by 
the  internal  and  external  resistance.  In  the  galvano- 
caustic  battery,  the  plates  must  be  large  so  as  to  expose  as 
much  surface  as  possible  to  the  chemical  action,  and  the 
internal  resistance  must  be  diminished  as  much  as  possible 
by  bringing  the  plates  as  near  together  as  may  be  without 
touching. 

The  apparatus  now  used  for  galvano-causty  consists  of 
the  battery  with  a few  large  elements,  or  a number  of 
small  elements  connected  for  quantity;  the  cable  or  con- 
ducting wires,  and  the  handles  for  knife,  cautery,  or  loop. 
The  principles  involved  are  the  same,  what  form  soever 
the  combinations  may  take.  The  caustic  battery  first 
devised  was  that  of  Middcldorpf,  described  in  his  classical 
work  on  Galvano-causty  in  Operative  Medicine , published 
at  Breslau  in  1854.  On  the  continent  the  combinations 
of  Bunsen  and  Stohrer,  in  France  Bunsen’s  and  now 
Trouve’s,  and  in  England  Stohrer’s  modified  by  the  local 
dealers  are  the  forms  in  use.  In  this  country  the  battery 
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of  the  Galvan o-faradic  Company,  Piffard’s,  and  Byrne’s, 
are  those  chiefly  employed.  The  first  named  is  composed 
of  large  zinc-carbon  elements  (Fig-.  89),  immersed  in  a 
bichromate  of  potash  solution,  which  is  kept  agitated  by 
the  bellows  to  prevent  polarization  of  the  hydrogen  and 
to  maintain  the  chemical  activity.  Piffard’s  battery  is 


composed  of  large  zinc-carbon  elements,  which  are  con- 
tained in  cells  of  vulcanite,  and  can  be  suspended  on  a 
movable  arm  screwed  into  the  box.  When  lowered  into 
the  fluid,  the  top  of  the  elements,  which  is  made  of  hard 
rubber,  contains  two  lateral  bars  supporting  them,  and 
which  permits  a rocking  motion  to  keep  this  exciting  fluid 
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agitated.  This  is  a more  efficient  combination  than  that 
of  the  Galvano-faradic  Manufacturing  Company.  Still 
more  effective  is  the  battery  of  Dr.  Byrne  (Fig.  90),  which 


Fig.  90. 


consists  of  small  elements  united  for  quantity,  thus  opposing 
a larger  surface  to  the  action  of  the  exciting  fluid  than 
can  he  effected  by  merely  large  plates.  This  battery 
consists  of  zinc-carbon  cells  in  a case  six  inches  long,  nine 
inches  high,  and  five  inches  wide.  Each  plate  is  composed 
of  a number  of  smaller  ones  so  united  as  to  constitute  one, 
and  all  are  contained  in  one  jar.  They  are,  also,  placed 
in  close  juxtaposition,  from  the  T\  to  the  T\  of  an  inch 
apart,  thus  diminishing  the  internal  resistance.  The  suc- 
cess of  Dr.  Byrne’s  battery  strongly  supports  the  accuracy 
of  that  theory  which  ascribes  superior  activity  to  the  small 

elements  combined  for  quantity. 

The  conducting  wires  should  have  sufficient  size  to 
offer  the  least  resistance  to  the  passage  of  the  current,  and 
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should  he  as  short  as  compatible  with  their  usefulness. 
The  platinum  electrodes  are  of  various  forms,  for  adapta- 
tion to  the  conditions  present.  On  page  240  are  repre- 
sented the  knives,  cauteries,  loops,  etc.,  employed  in  this 
branch  of  surgery  (Fig.  91). 

The  knives  are  variously  shaped,  so  as  to  be  useful  for 
cutting,  scraping,  or  gouging.  The  loop  is  attached  to  a 
ratchet-wheel,  by  the  revolutions  of  which  it  is  equably 
shortened  as  it  cuts  through  the  tissues.  The  “dome 
cautery”  consists  of  a spiral  of  platinum  wire  wrapped 
about  a porcelain  button.  When  the  wire  is  rendered  hot 
the  porcelain  is  heated  correspondingly. 

Before  undertaking  an  operative  procedure,  the  con- 
dition of  the  battery  must  be  ascertained.  It  must  be  in 
good  working  order,  of  course,  and  all  of  the  necessary 
appliances  at  hand.  The  amount  of  electricity  required 
will  be  determined  by  the  size  of  the  wire  or  knife  to  be 
used,  and  the  amount  of  tissues  to  be  cut  through.  This 
may  be  closely  approximated  by  trying  the  knife  or 
wire  on  a piece  of  meat.  The  depth  to  which  the  ele- 
ments are  immersed,  or  the  number  of  elements  required 
to  produce  a given  quantity  of  electricity,  once  known,  it 
would  seem  a needless  refinement  to  try  the  strength  of 
the  battery  each  time,  but  experience  has  shown  that  it  is 
preferable  to  do  so.  If  the  quantity  is  too  great,  the  wire 
may  be  melted ; if  too  little,  the  operation  may  have  to 
be  suspended.  The  wire  must  be  incandescent.  If  it 
cut  through  too  quickly  by  reason  of  too  great  heat,  there 
is  danger  of  hemorrhage ; if  too  slowly,  the  surrounding 
parts  inflame. 

The  advantages  of  the  method  are  numerous  and  im- 
portant, the  pain  which  attends  the  operation  is  not  great, 
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and  may  be  almost  wanting.  Shock  is  less  than  by  other 
methods.  If  the  wire  be  at  the  right  temperature,  there  is 
no  hemorrhage,  the  vessels  being  effectually  sealed  as  the 
operation  proceeds.  It  follows  that  the  electric  knife  may 
be  used  in  positions  where  the  ordinary  cutting  or  tearing 
operations  could  not  be  performed.  The  loop,  cautery, 
or  knife  is  placed  in  position  first,  and  then  heated  to  the 
requisite  point,  and  is  cooled  again  before  withdrawal. 
In  general  it  may  be  stated  that  galvano-causty  is  appli- 
cable to  the  removal  of  growths  from  internal  cavities,  of 
cancer  in  any  accessible  situation,  and  of  morbid  products 
where  hemorrhage  is  to  be  feared.  The  more  abundant 
the  experience  (Dr.  Byrne,  Dr.  Bryant)  the  more  decided 
the  approval  of  the  method.  The  great  obstacles  to  the 
development  of  the  method  are,  the  care  and  time  re- 
quisite for  the  management  of  the  battery,  and  the 
failures  which  may  take  place  at  a critical  juncture  in 
the  best  hands.  In  setting  forth  the  work  done  in  the 
field  of  galvano-caustic  surgery,  it  will  be  most  convenient 
to  treat  of  the  maladies  requiring  the  loop,  the  knife,  and 
cautery. 

The  Loop. — Before  the  loop  is  used  in  any  case,  it  should 
be  carefully  tested  on  a piece  of  meat  of  a size  correspond- 
ing to  the  growth  to  be  removed.  If  the  external  integu- 
ment is  embraced  in  the  tissues  to  be  divided,  it  is  better 
to  cut  a groove  with  the  platinum  knife  at  a white  heat, 
in  which  the  wire  may  be  placed.  The  wire  should  be  of 
a size  adapted  to  the  work  to  be  done,  and  the  battery 
should  be  capable  of  heating  the  wire  to  the  necessary 
point,  and  maintaining  it  there  during  the  time  required. 
The  wire  should  be  put  in  position  before  turning  on  the 

current,  and  the  ratchet-wheel  should  be  slowlv  worked, 
16 
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giving  ample  time  for  the  division  and  searing  of  the 
tissues.  Obviously  the  caustic  loop  is  adapted  to  the 
removal  of  deep-seated  polypi,  in  the  nose,  ear,  larynx, 
uterus,  rectum,  etc.  In  his  elaborate  work  on  galvano- 
caustic,  Voltolini1  reports  a large  number  of  cases  of 
polypi  of  the  larynx,  nose,  and  ear,  easily,  quickly,  and 
safely  removed  by  the  loop.  Amputation  of  the  neck  of 
the  uterus  has  been  performed  in  the  most  satisfactory 
way  by  Whittaker,2  Byrne3,  and  others.  No  one  has  ap- 
plied himself  more  thoroughly  to  the  galvano-caustic 
operative  methods  than  Bryant,4  and  he  reports  various 
examples  of  amputation  of  the  tongue,  penis,  and  of  hemor- 
rhoidal tumors,  accomplished  in  the  most  admirable  man- 
ner by  the  galvano-caustic  loop.  It  would  seem  needless, 
indeed,  to  multiply  the  references  to  this  method.  On  all 
hands,  it  is  regarded  as  the  most  efficient,  and  at  the  same 
time  safest  method,  for,  while  no  blood  is  lost,  no  shock 
is  experienced. 

In  the  operation  for  the  removal  of  a polypus  from  the 
cavity  of  the  larynx,  the  patient  must  be  trained  into  a 
proper  tolerance  of  the  instruments.  The  application  of 
the  loop  is,  of  course,  guided  by  the  mirror.  A long, 
properly  curved,  double  canula,  with  the  loop  attached  is 
necessary,  and  this  is  fixed  to  the  handle  with  its  ratchet- 
wheel  or  screw  for  drawing  on  the  wire.  The  loop  as 

1 Die  Anwendung  des  Galvanokaustik  im  irmern  des  Kehlkopfes 
und  Schlundkopfes  sowie  in  der  Mund-  und  Nasenhohle  und  den 
Ohren,  etc.,  von  Rudolph  Voltolini,  Wien,  1872,  p.  317. 

2 The  Cincinnati  Clinic,  Sept.  1872. 

5 The  Electro-cautery  in  Uterine  Surgery,  New  York,  1874. 

4 Clinical  Lectures  on  Bloodless  Operating.  The  Lancet,  Feb.  28, 
1874. 


MEDICAL  ELECTRIC  LIGHTING  AND  HEATING.  243 

guided  by  the  mirror  is  thrown  over  the  polypus,  then 
the  current  is  turned  on,  and  in  a short  time  the  pedicle 
is  severed.  If  the  loop  is  at  a white  heat  the  division  of 
the  tissues  is  accomplished  too  speedily,  and  hemorrhage 
may  result.  Mr.  Bryant  advises  that  the  wire  be  main- 
tained at  a dull  red,  rather  than  a white  heat.  In  the 
operation  for  removing  a polypus  of  the  auditory  canal, 
or  of  the  nose,  suitable  specula  and  loops  are  required, 
but  the  form  of  handle  may  continue  the  same.  In  the 
case  of  hemorrhoidal  tumors  of  the  rectum,  the  procedure 
is  as  follows  : The  tumors  are  drawn  down  and  held  by 
a tenaculum  or  single  or  double  hook  if  in  a position  to 
be  so  secured,  with  or  without  the  previous  adjustment 
of  a Sims’s  speculum  ; the  loop  is  passed  over  the  tumor 
and  pressed  well  down  to  its  base  or  point  of  attachment, 
and  at  the  same  time  tightened  to  prevent  slipping ; the 
wire  is  heated  to  a dull  red,  and  made  to  cut  its  way 
through  slowly  to  avoid  after  hemorrhage. 

In  regard  to  the  operation  for  the  removal  of  the 
tongue  by  the  galvanic  loop  or  ecraseur,  Mr.  Bryant 
expresses  himself  as  follows  : — 1 

“ There  are  no  operations  of  importance  that  the  sur- 
geon has  to  perform,  which  have  been  more  benefited  and 
simplified  by  the  introduction  of  the  galvanic  cautery  than 
those  upon  the  tongue ; for  there  are  none  in  which  with- 
out its  use  hemorrhage  is  more  troublesome  or  dangerous, 
and  there  are  none  with  its  use  which  more  satisfactorily 
exhibit  its  bloodless  character.  Indeed,  before  the  in- 
troduction of  the  galvanic  cautery  or  ecraseur,  opera- 
tions on  the  tongue  were  very  rarely  performed.”  In  the 


1 The  Lancet,  loc.  cit.,  Feb.  28,  1874,  p.  201. 
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same  lecture  he  further  says : “ By  the  use  of  such  instru- 
ments carefully  employed,  no  fear  of  bleeding  need  dis- 
turb the  mind  of  the  operator ; and  what  was  formerly  a 
very  serious  measure  has  become  comparatively  a simple 
one.”  Again  he  remarks : “I  will  say  again  what  I have 
said  before,  that,  of  all  ways,  the  removal  of  the  tongue 
by  the  galvanic  ecraseur  is  the  one  to  be  adopted.”  In 
the  performance  of  the  operation  for  amputation  of  the 
tongue  for  cancer,  Bryant  directs  that  the  diseased  part 
be  isolated  by  passing  beneath  it  through  the  healthy 
tissues  some  long  pins,  ivory  pegs,  or  curved  needles  in 
handles,  and  the  loop  passed  behind  the  pins,  the  tongue 
being  well  drawn  forward  and  firmly  held,  and  the  mouth 
kept  open  by  a suitable  gag.  He  further  directs  that  the 
wire  of  the  loop  be  “thick  or  twisted,”  his  preference 
being  for  the  twisted  wire,  and  that  “ it  should  not  be 
heated  beyond  a red  heat,  and  the  redness  ought  to  be 
of  the  dull  kind.  Above  all,  the  process  of  tightening 
should  be  very  slowly  performed,  the  wire  of  the  ecraseur 
being  screwed  home  only  as  it  becomes  loose  b}  cutting 
through  the  tissues.” 

In  the  lecture  from  which  I have  quoted,  Mr.  Bryant 
reports  eleven  cases  of  cancer  of  the  tongue  thus  ope- 
rated upon,  and  he  concludes  that  “ the  removal  ol  a 
tongue  wholly,  or  in  part,  for  cancer  is  a justifiable  pio- 
ceeding,  and  that  the  sooner  the  operation  is  performed 
after  the  diagnosis  of  the  disease  has  been  made,  the 
greater  are  the  prospects  of  a long  immunity  from  the 

disease,  or  a complete  cure.” 

Mr.  Bryant  also  reports  cases  of  amputation  of  the 
penis  for  cancer,  in  which  he  highly  commends  the' 
bloodlessness  and  the  freedom  from  pain  of  the  galvano- 
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caustic  loop.  His  lecture  includes  fibro-cellular  tumors  of 
the  labia,  epithelioma  of  the  lip,  etc.  When  the  growth 
is  without  a pedicle,  he  isolates  it  by  passing  pins  or 
acupuncture  needles  beneath  it,  and  thus  confines  the 
wire  to  its  proper  course. 

The  Knife. — No  one  has  used  the  galvanic  knife  more, 
nor  carried  its  applications  to  greater  perfection,  than  Dr. 
Byrne1  of  Brooklyn.  He  has  especially  attained  to  un- 
equalled success  in  the  treatment  of  uterine  cancer , 
employing  the  knife  and  scraper,  and  carrying  the  incisions 
deep  enough  to  insure  the  removal  of  all  the  diseased 
parts.  The  advantage  of  the  galvanic  knife  consists  in 
the  freedom  with  which  it  may  be  used  without  the  pro- 
duction of  hemorrhage.  The  platinum  knife  can  be 
shaped  to  any  desired  form.  It  should  be  put  into  posi- 
tion before  the  heating  begins,  and  cut  slowly,  giving 
ample  time  to  secure  closing  of  the  vessels. 

One  of  the  most  brilliant  operations  ever  performed  with 
the  galvanic  knife,  is  that  described  by  Dr.  Gaillard  Thomas,2 
of  New  York.  It  was  a case  of  tubal  pregnancy,  the  cyst 
being  reached  through  the  vaginal  roof.  Dr.  Thomas 
employed  the  platinum  knife  heated  to  a white  heat,  and 
succeeded  in  reaching  the  sac  without  causing  any  loss  of 
blood. 

Tracheotomy  has  now  been  performed  a number  of  times 
by  the  galvanic  knife,  no  hemorrhage  resulting.  One 
method  consists  in  first  transfixing  the  tissues  including 
the  trachea,  and  then  heating  the  wire  sufficiently  to  cut 
through.  This,  however,  is  not  so  neat  and  efficient  an 


1 Electro-cautery  in  Uterine  Surgery,  loc.  cit. 

2 The  New  York  Medical  Journal,  June,  1875. 
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operation  as  cutting  through  with  the  galvanic  knife. 
Cancer  of  the  mamma  may  also  be  removed  as  other  ex- 
ternal morbid  growths,  by  the  same  means.  The  special 
indication  for  the  galvanic  knife  is  the  existence  of  deep- 
seated  disease  where  if  hemorrhage  occurs  it  may  be 
difficult  to  arrest  it.  Uterine  cancer,  tubal  pregnancy, 
and  tracheotomy  are  operations  especially  adapted  to  this 
method. 

The  Cautery. — Platinum  wire,  coiled  about  a cone  of 
porcelain,  constitutes  the  “dome  cautery.”  These  are  of 
various  sizes.  Platinum  wire  folded  on  itself  is  a con- 
venient cautery  for  small  objects.  Heated  to  a dull  red 
or  white  heat,  the  cautery  rapidly  destroys  the  tissues  of 
the  morbid  growths,  or  the  unhealthy  surface.  It  is  used 
for  the  destruction  of  small  polypi , nccvi  (Paid  Bruns, 
Nelaton1 2 3),  cancer , hemorrhoids , etc.  It  is  also  a neat, 
effective,  and  but  slightly  painful  method  of  reducing  the 
size  of  hypertrophied  tonsils.  Prolapse  of  the  rectum, 
fistula  in  ano,  hemorrhage  from  a wounded  surface,  etc., 
are  maladies  to  the  relief  of  which  the  cautery  is  especially 
applicable.  In  prolapse  of  the  rectum,  a vertical  V-shaped 
portion  of  the  prolapsed  tissue  is  clamped,  cut  off  with 
scissors,  and  then  the  surface  is  cauterized  by  the  galvanic 
cautery.  The  surface  of  the  fistula  is  cauterized  by  the 
platinum  wire,  and  is  then  ready  to  unite,  which  it  usually 
does.  Another  operation  consists  in  cutting  through  the 
fistula  with  the  galvanic  loop.  The  cautery  raised  to  a 
dull  red  heat  is  an  excellent  means  for  arresting  hemor- 
rhage— general  oozing,  when  it  is  deep-seated. 

1 Berliner  klinische  Wocliensclirift,  Nos.  2t  and  28,  1872,  and  No. 

32,  1873. 

3 Comptes  Rendus  des  Seances  de  l’Academie  des  Sciences. 
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It  is  conceded  by  all  Avho  have  had  experience  with  the 
galvano-caustic  apparatus,  that  no  method  can  be  more 
satisfactory.  The  sole  disadvantage  is  the  trouble  attend- 
ing the  management  of  the  battery.  It  is  probable  that 
future  modifications  in  the  dynamo  machine  will  result  in 
the  construction  of  one  entirely  adapted  to  the  needs  of 
medical  and  surgical  practice. 

The  Electric  Laryngoscope. — By  this  term  is  described 
a new  reflecting  laryngoscope  mirror,  invented  by  Dr.  A. 
Wellington  Adams,1  of  Colorado  Springs.  This  is  com- 
posed of  a throat  mirror  E attached  by  a ball-and-socket 
joint  F to  the  shank  K and  handle.  Fixed  to  the  handle 
by  a shaft  which  permits  complete  rotation  is  a vertical 
support  I having  a short  horizontal  arm  G E,  to  which  by  a 
ball-and-socket  joint  is  attached  the  illuminating  apparatus. 
In  a brass  case  B is  contained  “ a glass  carbonic  acid  tube 
bent  in  the  form  of  a spiral,  and  having  a platinum  wire 
hermetically  sealed  within  it,  A , and  at  the  back  of  the 
case  and  behind  the  vacuum  tube  is  a plane  concave 
mirror  with  a focal  distance  equal  to  the  space  between 
it  and  the  position  of  the  throat  mirror  upon  which  it  is 
intended  to  reflect  the  rays  of  light  emitted  by  the  spiral 
vacuum  tube.”  “ Attached  to  one  end  of  the  handle  is 
the  shank  made  of  some  light  metal,  and  bent  in  such  a 
way  as  to  bring  the  throat  mirror  attached  to  its  free  ex- 
tremity upon  a level  with  the  spiral  vacuum  tube.”  The 
platinum  wire  of  the  vacuum  tube  can  be  connected  with 
the  wires  of  a battery  by  means  of  the  binding  screws  H H. 
The  whole  arrangement  is  shown  in  Fig.  92. 

Dr.  Adams  advises  that  the  electricity  be  furnished  by 


1 Archives  of  Laryngology,  vol.  i.  No.  iii.  p.  268. 
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a Ruhmkorff  coil,  worked  by  three  Grenet  cells.  “For 
operating  the  instrument,  however,”  lie  says,  “I  prefer  an 
equivalent  number  of  Leclanche  cells,  as  this  form  of  bat- 
tery requires  no  special  attention  or  renewal  from  one 

Fig.  92. 

C 

K 
F 

G 

Adams’s  electric  laryngoscope. 


month  to  several  years,  according  to  use.”  When  the 
connections  are  made  with  the  battery,  “ a brilliant  white 
light  is  emitted  from  the  glass  spiral,”  and  “this  light  has 
neither  heat  nor  gas,  and  is  of  such  concentration  and 
intensity  as  to  illuminate  the  respiratory  tract  down  to  a 
point  nearly  an  inch  below  the  bifurcation.”  The  same 
principle  may  be  applied  to  the  otoscope,  the  opthal- 
moscope,  and  other  instruments  for  illumination.  Dr. 
Adams  deserves  the  greatest  credit  for  his  skill  and  inge- 
nuity. 


PART  VI. 

THERMO-ELECTRICITY. 


CHAPTER  I. 

PRINCIPLES. 

When  a current  of  electricity  meets  an  obstruction  in 
its  course — as  when  a large  volume  of  electricity  is  made 
to  pass  through  a small  platinum  wire — heat  is  developed. 
Conversely,  when  the  conduction  of  heat  in  the  course  of 
a conducting  circuit  is  obstructed,  electricity  is  developed. 
The  electrical  current  thus  originated  is  known  as  thermo- 
electricity, and  was  first  demonstrated  by  Seebeck  so  long 
ago  as  1822. 

To  demonstrate  the  phenomena  a sensitive  galvano- 
meter is  necessary  (Fig.  93).  If  the  wires  of  such  a gal- 
vanometer are  connected  with  a straight  platinum  wire, 
the  latter  may  be  heated  at  any  point  distant  from  its 
connections  without  producing  the  smallest  movement  in 
the  needle  of  the  galvanometer ; but  “ if  the  wire  be  made 
into  a loop,  its  molecular  tension  at  this  point  is  slightly 
altered,  and  if  heat  be  applied  close  to  the  loop  and  to 
the  right  of  it,  a current  will  flow  through  the  apparatus 
from  right  to  left,  owing  to  the  irregularity  of  the  con- 
ducting power,  and  the  disturbance  in  the  regularity  of 
the  transmission  of  the  force  from  the  hotter  to  the  colder 
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portions.  These  effects  are  still  more  readily  produced 
by  dividing  the  wire  into  two  portions,  and  coiling  each 
extremity  into  a flat  spiral.  If  one  of  these  spirals  be 
heated  to  redness,  and  be  brought  into  contact  with  the 


Fig.  93. 


Egerton’s  universal  galvanometer,  for  determining  intensity  or  quantity. 


cold  spiral,  deflection  of  the  needle  of  the  galvanometer 
immediately  follows,  in  a direction  which  indicates  the 
flow  of  a current  from  the  hotter  to  the  colder  por- 
tion.”1 Metals  having  an  inferior  conductivity  of  elec- 
tricity, in  consequence  of  a crystalline  structure,  are 
especially  suited  to  the  demonstration  of  these  phenom- 
ena. Thus,  if  bismuth  and  antimony  are  united  together 
so  as  to  form  a ring — a closed  circuit — (Fig.  94),  and  one  of 


1 Miller’s  Chemical  Physics,  p.  481. 
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the  junctions  is  heated  more  than  the  other,  a current  of 
electricity  is  developed,  the  direction  of  which  is  the  same 


Fig.  94. 


Fig.  95. 


Ring  of  bismuth  and  antimony. 


Bars  of  bismuth  and  antimony.  Deflection 
of  the  needle  on  heating  a junction. 


for  rings  of  these  metals,  but  differs  in  different  combina- 
tions and  also  by  the  degree  of  heat.  The  same  phe- 
nomena are  also  exhibited  in  the  case  of  a rectangular 
bar  (Fig.  95),  composed  of  two  dissimilar  metals,  bismuth 
and  antimony.  The  strength  of  the  current,  for  a given 
temperature,  is  different  with  the  different  metals.  To 
indicate  variations  and  differences  in  temperature,  the 
thermo-electric  combinations  are  more  sensitive  than  any 
other  yet  devised.  The  following  list  is  a thermo-electric 
scale  originally  devised  by  Becquerel.  The  metals  are 
arranged  in  such  an  order  that  if  any  two  constitute  a cou- 
plet when  joined,  and  are  heated  at  the  point  of  junc- 
tion, the  current  will  pass  from  the  higher  on  the  list  to 
the  lower. 


Bismuth, 

Platinum, 

Lead, 

rn* 

±111, 

Copper, 


Gold, 

Silver, 

Zinc, 

Iron, 

Antimony. 


It  follows  that  a combination  of  bismuth  and  antimony 
elements,  will  furnish  the  strongest  current.  Further 
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experience  has  shown  that  certain  alloys  possess  much 
greater  electro-motive  force.  Thus  Lombard1  has  shown 
that  the  best  combination  is  an  alloy  of  antimony  for  one 
bar,  and  bismuth  alone  for  tire  other  bar.  A number  of 
these  arranged  in  order,  form  a thermo-electric  irile  or 
battery  (Fig.  9(j).  When  to  the  pile  or  battery  a gal- 


Fig.  96. 


Thermo-electric  pile. 


Fig.  97. 


S~*fr  1-1 0 T 


The  thermo-electric  multiplier. 


variometer  is  added,  the  whole  constitutes  a thermo-electric 
multiplier  (Fig.  97).  The  shaded  bars  A are  intended  to 
represent  the  bars  of  antimony  or  an  alloy  of  antimony, 
and  those  given  in  outline,  B,  represent  bismuth.  The 
upper  surface,  marked  hot , is  heated,  whilst  the  under 
surface,  marked  cold , is  kept  cool.  The  difference  in 
temperature  originates  a current,  which  starting  from  the 
antimony  passes  to  the  bismuth,  and  thence  to  the  gal- 
vanometer G.  As  perfected  by  Lombard,  the  thermo- 
electric multiplier  becomes  excessively  sensitive  to 

1 The  Regional  Temperature  of  the  Head,  by  J.  S.  Lombard,  M.D. 
Lond.,  H.  K.  Lewis,  1879,  p.  19. 
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changes  of  temperature.  When  the  outer  face  of  the 
battery  is  applied  to  a warm  surface,  an  immediate  deflec- 
tion of  the  needle  occurs.  The  thermo-pile  of  Lombard 
consists  of  eight  pairs  of  bismuth  and  an  alloy  composed 
of  64.43  parts  of  antimony  and  35.57  of  zinc.  The  pairs 
are  fitted  into  ebonite  caps  eight-tenths  of  an  inch  in 
height,  and  the  same  in  diameter.  Two  piles  are  neces- 
sary to  make  comparative  observations. 


Fig.  98. 


Lombard’s  thermo-electric  apparatus. 


As  the  size  of  the  elements — the  bars  of  bismuth  and 
antimony — does  not  determine  the  effect,  there  is  no  ad- 
vantage in  having  large  elements,  except  as  in  so  far  the 
conduction  is  increased.  The  best  arrangement  of  the 
pile  for  uses  connected  with  medical  practice,  is  that  of 
Lombard. 
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CHAPTER  IT. 

MEDICAL  USES  OF  THE  THERMO-ELECTRIC  PILE. 

The  mercurial  thermometer  indicates  the  intensity  of 
heat,  and  may  be  employed  in  medical  practice  to 
determine  the  heat  of  the  body,  and  to  ascertain  the  varia- 
tions, if  any  exist,  between  the  several  parts.  For  the  lat- 
ter purposes  the  “ surface  thermometer”  and  the  thermo- 
electric pile  should  be  employed.  The  former,  because  of 
its  size,  facility  of  use,  and  comparatively  low  price,  must 
continue  to  be  used,  chiefly.  For  nice  investigations,  to 
detect  minute  differences  in  temperature,  there  is  no  question 
of  the  superiority  of  the  latter.  As  it  has  been  brought 
forward  recently  as  a method  of  physiological  research, 
and  has  been  utilized  in  medical  diagnosis,  it  seems  de- 
sirable in  this  work  to  devote  some  little  attention  to 
these  several  points. 

The  natural  variations  in  the  temperature  of  the  body 
in  different  situations,  at  different  hours  of  the  day,  and 
under  the  influence  of  various  disturbing  causes,  have 
been  investigated  with  more  or  less  success,  since  ther- 
mometry came  into  general  use,  but  it  was  not  until  the 
thermo-multiplier  was  employed  for  this  purpose  that  nice 
discriminations  became  possible.  Acting  on  the  suggestion 
of  Lombard,  and  employing  his  thermo-electric  apparatus, 
Hammond  was  the  first  to  distinctly  establish  the  fact, 
that  the  left  side  of  the  brain  is,  in  the  normal  condition, 
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higher  in  temperature  than  the  right.  It  would  be  a 
distinct  digression  from  the  proper  subject  of  this  work 
to  include  the  results  obtained  by  observations  with  ther- 
mometers made  by  Broca,  Dr.  L.  C.  Gray  of  Brooklyn, 
Prof.  Schiff,  Prof.  Paul  Bert,  Dr.  Amidon  of  New  York, 
and  others,  and  I,  therefore,  pass  them  over.  “In  1866 
Dr.  Lombard  commenced  a series  of  experiments  with 
thermo-electric  apparatus,  on  the  temperature  of  the 
human  head  in  the  quiescent  mental  condition,  and  in 
the  states  of  intellectual  and  emotional  activity.  These 
experiments  showed  that  the  exercise  of  the  higher  intel- 
lectual faculties,  as  well  as  the  different  emotions,  caused  a 
rise  of  temperature  in  the  head,  perceptible  through  the 
medium  of  delicate  apparatus.  Merely  arousing  the  at- 
tention could  produce  the  same  result.”1  Lombard  has 
published  a large  number  of  observations  which  seem  to 
prove  his  postulate.  Although  not  strictly  included  in 
the  sphere  of  this  chapter,  I may  so  far  digress  as  to  state 
that  these  results,  obtained  with  so  much  care  and  faith- 
ful work,  are,  after  all,  vitiated  by  the  fact  that  the 
temperature  of  the  scalp  may  vary  greatly  under  circum- 
stances of  mere  motor  activity.  Thus,  Dr.  Amidon, 
of  New  York,  apparently  proved  that  the  action  of 
groups  of  muscles  caused  a rise  of  temperature  in  the 
motor  centres  of  the  cerebral  cortex,  demonstrated,  he 
maintained,  by  a special  elevation  of  the  heat  of  the  scalp 
overlying  the  supposed  region.  Thus  working  the  arm 
violently  for  some  minutes,  it  was  ascertained  that  the 
temperature  of  the  motor  centre  of  the  opposite  hemis- 

1 Experimental  Researches  on  the  Regional  Temperature  of  the 
Head,  by  J.  S.  Lombard,  M.D.  London,  H.  K.  Lewis,  1879. 
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phere  was  raised  above  the  ordinary  level.  It  seems  clear, 
however,  that  the  surface  of  the  body  is  liable  to  great 
fluctuations  of  temperature,  and  that  the  changes  sup- 
posed to  occur  in  the  brain  go  no  deeper  than  the  scalp. 
When,  however,  inflammatory  action  occurs  in  the  thoracic 
and  abdominal  organs,  the  walls  of  the  cavity  corre- 
sponding to  the  position  of  the  inflamed  organ  may  be 
warmer  than  the  symmetrical  region  on  the  healthy  side. 
A good  many  observations  have  been  made  on  this  point, 
and  the  fact  of  such  rise  of  temperature  seems  conclusively 
established.  To  determine  these  variations  under  all  cir- 
cumstances is  an  important  work  for  future  investigators. 
Hence,  it  follows  that  the  thermo-electric  pile,  the  most 
sensitive  of  all  means  for  determining  minute  variations 
in  temperature,  must  come  into  more  general  use  for  the 
purposes  above  indicated. 


NOTE. 


BATTERY  FLUID. 

Dissolve  (1 ) an  ounce  (avoirdupois)  of  bichromate  of  potassium,  in 
eighteen  (18)  fluidounces  of  hot  water  in  an  earthenware  vessel. 
Allow  it  to  cool  to  the  temperature  of  the  air,  and  when  cold  add  two 
(2)  fluidounces  of  sulphuric,  and  a quarter  of  an  ounce  (2  drachms) 
of  nitric  acid.  The  solution  should  not  be  used  until  cold.  It  is 
better  therefore  to  keep  it  on  hand. 

HOW  TO  AMALGAMATE  THE  ZINCS. 

The  zincs  should  be  first  cleansed  by  washing  them  with  dilute 
sulphuric  acid  (1  part  of  the  acid  to  12  parts  of  water).  Prepare  in  a 
vessel  of  sufficient  size  a solution  of  the  acid  as  just  given.  Put  into 
the  vessel  some  mercury,  say  a tablespoonful.  Then  lower  the  zinc  in 
the  acid  solution,  to  the  mercury,  and  rub  the  surface  of  the  zinc  with 
some  mercury  until  it  assumes  a brilliant  silvery  hue.  The  following 
solution  may  be  used  to  accomplish  the  same  object. 

“Mix  half  a pound  (8oz.)  of  nitric  with  one  pound  of  muriatic  acid, 
to  which  add  four  ounces  of  mercury.  When  the  mercury  is  dissolved 
add  a pound  and  a half  more  muriatic  acid.”  Immerse  the  zincs  in 
this  solution  for  a few  seconds , then  quickly  remove  to  a vessel  of 
clean  water  and  rub  them  with  a cloth  or  brush,  when  they  will  be 
found  covered  with  amalgam. 
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Acne,  193 

Amaurosis,  187 
Amblyopia,  187 
Amenorrhcea,  204 
Amidon  on  temperature,  255 
Anesthesia,  186 
Analgesia,  186 
Aneurism,  222 
Angina  pectoris,  184 
Animal  currents,  83 
electricity,  81 
Anode,  40 
Anosmia,  187 
Anterolateral  sclerosis,  153 
Ascites,  194 

Asthma,  spasmodic,  138 
Atonic  dyspepsia,  199 
Atrophy,  progressive  muscular,  151 
Auditory  nerve  reactions,  109 
anaesthesia,  188 


Batteries,  4i 

galvanocaustic,  237 
permanent,  49 
portable,  49 
single  fluid,  41 
Bladder,  irritability  of,  205 
Blepharospasm,  136 
Brain,  action  of  currents  on.  103 
affections  of,  1 27 
anaemia  of,  128 
congestion  of,  127 
Brenner’s  polar  method,  109,  189 
Brush  dynamo-electric  machine,  67 
Byrne’s  battery,  238 


CANCER,  electrolysis  of,  229 
Cardiac  depression,  201 
Catarrh,  naso- pharyngeal,  198 
of  stomach,  199 
Cathode,  40 
Cerebral  diseases,  127 
Cervico-brachial  neuralgia,  177 
Chorea,  135,  213 
Combination  battery,  72 
Commutator,  66 
Conduction,  39 
Conducting  plate,  33 
Conductors,  27 
Conjunctive  wire,  33 
Constipation,  200 
Convection,  39 
Cramp,  134 
Current  direction,  36 
intensity,  36 
selector,  50 
volume,  36 
Cylinder  machine,  30 
Cystic  tumors,  electrolysis  of,  227 


DANIELL’S  battery,  46 
Derived  currents,  80 
Diagnosis  by  electricity,  1 1 1 
Diamagnetic,  20 
Diffusion,  79 

Diphtheritic  paralysis,  171 
Direct  applications,  79 
Disruption,  39 
Double  touch,  24 
Du  Bois  Raymond’s  theory,  83 
Dufay’s  theory,  26 


260 


INDEX. 


Dynamical  electricity,  32 
Dyspepsia,  199 


EAR,  effects  of  galvanism  on,  108 
Echinococci,  electrolysis  of, 
227 

Eczema,  193 
Electric  baths,  78,  212 
Electric  currents  on  the  brain,  102 
ear,  108 
eye,  107 
heart,  105 

pneumogastric  nerve,  105 
spinal  cord,  104 
laryngoscope,  247 
lighting,  230 
ray,  85 
shad,  81 
torpedo,  81 

Electrical  illumination,  230 
induction,  28 
machines,  29 
Electricity,  resinous,  26 
static,  26,  210 
vitreous,  26 

Electrization  by  sparks,  212 
Electro-capillarity,  85 
Electro-contractility,  1 1 1 
Electrodes,  70,  208 
Electro-diagnosis,  111 
Electrolysis,  39,  219 
in  aneurism,  222 
in  cancer,  229 
in  cystic  tumors,  227 
in  fibroid  tumors,  229 
in  nevi,  228 
in  polypi,  228 
in  stricture,  228 
in  superfeetation,  229 
Electrolyte,  39 
Electro-magnetism,  55 
Electro-negative,  40 
Electro- physiology,  81 
Electro-positive,  40 
Electro-sensibility,  122 
Eleetrotonic  state,  85 
Electrotonus,  85 
Enteralgia,  185 
Epilepsy,  134 
Exciting  fluid,  74 
Exophthalmic  goitre,  191 
Extrauterine  pregnancy,  229,  245 


FACIAL  paralysis,  155 
Farad,  38 
Faradic  battery,  60 
Feigned  diseases,  124 
Fibroid  tumors,  electrolysis  of,  229 
Flemming  battery,  70 
Franklinie  electricity,  25 


GAIFFE  battery,  71 
Galvani,  32 
Galvanic  couplet,  34 
Galvanism,  32 

Galvano-caustic  batteries,  237 
cautery,  246 
knife,  245 
loop,  241 

Galvanometers,  35,  250 
Galvan o-multiplier,  252 
Gastralgia,  185 
General  electrization,  78 
Generating  plate,  33 
Grave’s  disease,  191 
Gravity  battery,  48 
Grenet  cell,  43,  59 
Grove’s  battery,  45 


Hammer,  Neef’s,  6i 

Heai-t,  action  of  currents  on, 
105 

depi-ession  of.  201 
Hemianesthesia,  169 
Hemicrania,  182 
Hemorrhage,  post-partum,  203 
Herpes  zoster,  179 
Hiccough,  138 
Holtz  machine,  211,  216 
Horseshoe  magnet,  23 
Hysterical  aphonia,  168 
paralysis,  167 
Iiystero-epilepsy,  169 


IMPOTENCE,  205 

Indirect  applications,  79 
Induction,  28,  56 
Infantile  paralysis,  145 
Insulators,  27 
Intensity,  37 
Interrupter,  61 
Intestines,  impaction  of,  200 
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J^IDDER  battery,  69 


LABILE  applications,  78 
Lead  paralysis,  172 
Leclanch6  element,  49 
Leyden  jars,  31 
battery  of,  31 
Lighting,  electrical,  230 
Lode-stone,  19 

Lombard’s  thermo-multiplier,  253 
on  temperature  of  head,  255 
Lumbago,  180 


Magnetic  bodies,  20 

poles,  20 
Magnet,  19,  23 
artificial,  19 
natural,  19 
Magnetism,  19 

Magneto-electrical  machines,  65 
Magneto-electricity,  64 
Medical  electricity,  17 
Microfarad,  38 
Migraine,  182 
Motor  points,  174 
Muscle  current,  83 
reactions,  112 
Myalgia,  181 
Myelitis,  142 


NJEVI,  electrolysis  of,  228 
Neefis  hammer,  61 
Nerve  currents,  85 
reactions,  114 

Neuralgia  of  the  fifth  nerve,  176, 
182 

cervico-brachial,  177 
intercostal,  178 
intestinal,  185 
sciatic,  179 
stomachal,  185 


OBSTRUCTION  of  the  bowels, 
200 

Ocular  paralyses,  166 
(Edema,  194 
Ohm,  38 
Ohm’s  law,  38 


PARALYSIS,  diphtheritic,  171 
hysterical,  167 
infantile,  145 
ocular,  166 
peripheric,  162 
plumbic,  172 
pseudohypertrophic,  461 
Paraplegia,  142 
syphilitic,  195 
Plate  glass  machine,  29 
Pneumogastric  nerve,  105 
Polarity,  20,  22 
Polar  method,  1 1 7 
formulae  of,  117 
Pole  board,  53 
Polypi,  228 
Polyscope,  234 
Posterior  spinal  sclerosis,  153 
Progressive  locomotor  ataxia,  153 
muscular  atrophy,  151 
Prurigo,  193 
Psoriasis,  193 


REACTIONS  of  degeneration,  114 
Remak’s  battery,  54 
Resistance,  37 
coils,  51 
external,  37 
internal,  37 

Respiration,  depression  of,  201 
Retained  placenta,  203 
Retina,  effect  of  galvanism  on,  107 
Rheotome,  50 
Rheumatism,  acute,  181 
chronic,  196 
muscular,  180 
Ruhmkorff  coil,  58 


SCIATICA,  179 

Scleroderma,  194 
Sclerosis  of  the  cord,  153 
Siemen’s  unit,  51 
Single  touch,  24 
Singultus,  138 
Smee’s  element,  42 
Spasm,  electricity  in,  134 
Special  senses,  action  of  electricitv  on, 
107 

Spinal  cord,  action  of  currents' on,  103 
Stabile  applications,  78 
Static  electricity,  25,  210 
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Stiilirer’s  battery,  44 
Stomach,  catarrh  of,  199 
dilatation  of,  199 
Stricture  of  oesophagus,  137 
urethra,  228 


Temperature  of  body,  255 

Tetanus,  139 
Thermo-electricity,  249 

electric  multiplier,  252 
pile,  252 

its  uses,  254 
Tic  douloureux,  176 
Torticollis,  136 
Trophic  neuroses,  190 


Trouve’s  polyscope,  234 
Tubal  pregnancy,  245 


UTERINE  disorders,  202 
inertia,  203 


YASO-MOTOR  neuroses,  190 
Volt,  38 
Vomiting,  199 


WEBER,  38 

Writer’s  cramp,  140 


MITCHELL  ON  NERVOUS  DISEASES  OF  WOMEN  - Just  Ready. 


LECTURES  ON  DISEASES  OF  THE  NERVOUS  SYSTEM,  ESPECIALLY  IN  WO- 
MEN. By  S Weir  Mitchell,  M.D.,  Physician  to  the  Orthopaedic  Hospital  and 
Infirmary  for  Diseases  of  the  Nervous  System.  In  one  very  handsome  12mo.  volume 
of  about  250  pages,  with  five  lithographic  plates.  Cloth,  $1  75. 

The  life-long  devotion  of  the  author  to  the  subjects  discussed  in  this  volume  has  rendered 
it  eminently  proper  that  the  results  of  his  labors  should  be  embodied  for  the  benefit  of 
those  who  may  experience  the  difficulties  connected  with  the  treatment  of  this  class  of 
disease.  Many  of  these  lectures  are  fresh  studies  of  hysterical  affections;  and  others 
treat  of  the  modifications  his  views  have  undergone  in  regard  to  certain  forms  of  treat- 
ment, while,  throughout  the  whole  work,  he  has  been  careful  to  keep  in  view  the  practical 
lessons  of  his  cases.  The  scope  of  the  volume  mny  be  gathered  from  the  following 

CONDENSED  SUMMARY  OF  CONTENTS. 

Lectore  I. — The  Paralyses  of  Hysteria.  II.  Hysterical  Motor  Ataxia — Hysterical 
Paresis.  Ill  Mimicry  of  Disease.  IV.  Mimicry  of  Disease.  V Unusual  Forms  of 
Spasmodic  Affections  in  Women.  VI.  Tremor — Chronic  Spasms.  VII.  Chorea  of  Child- 
hood. VIII.  Habit  Chorea.  IX.  Disorders  of  Sleep  in  Nervous  or  Hysterical  Persons. 
X.  Vaso-Motor  and  Respiratory  Disorders  in  the  Nervous  or  Hysterical.  XI.  Hysterical 
Aphonia.  XII.  Qastro-Intestinal  Disorders  of  Hysteria.  XIII.  The  Treatment  of  Ner- 
vous Exhaustion  and  Hysteria  by  Seclusion,  Rest,  Massage,  Electricity  and  Full  Feeding. 

GREEN’S  PATHOLOGY— New  Edition— Just  Ready. 

PATHOLOGY  AND  MORBID  ANATOMY7.  By  T.  Henry  Green,  M.D.,  Lecturer  on 
Pathology  and  Morbid  Anatomy,  at  Charing  Cross  Medical  School,  London.  Fourth 
American,  from  the  Fifth  enlarged  and  thoroughly  revised  English  edition.  In  one 
very  handsome  octavo  volume  of  348  pages,  with  138  fine  engravings.  Cloth,  $2  25. 

EXTRACT  FROM  AUTHOR’S  PREFACE. 

In  preparing  the  fifth  edition  of  my  text-book  on  Pathology  and  Morbid  Anatomy,  I 
have  again  added  much  new  matter,  with  the  object  of  making  the  work  a more  complete 
guide  for  the  student.  All  the  chapters  have  been  carefully  revised,  some  alteration  has 
been  made  in  the  arrangement  of  the  work,  and  an  addition  has  again  been  made  to  the 
number  of  wood  cuts.  The  new  wood-cuts,  ns  in  previous  editions,  have  been  drawn  by 
Mr.  Collings  from  my  own  microscopical  preparations. 


WELLS  ON  THE  EYE — New  Edition — Just  Ready. 


A TREATISE  ON  DISEASES  OF  THE  EYE.  By  J.  Soelberg  Wells,  late  Professor 
of  Ophthalmology  in  King’s  College  Hospital,  London,  etc.  Third  American,  from 
the  Third  English  edition.  Thoroughly  revised,  with  copious  notes  and  additions,  by 
Charles  S.  Bull,  M D , Surgeon  and  Pathologist  to  the  New  Y ork  Eye  and  Ear  In- 
firmary. Illustrated  with  over  250  engravings  on  wood  and  six  colored  plates,  toge- 
ther with  selections  from  the  test-types  of  Jaeger  and  Snellen.  In  one  large  and 
very  handsome  octavo  volume  of  900  pages.  Cloth,  $5;  leather,  $6;  very  hand- 
some half  Russia,  raised  bands,  $6  50. 


For  an  able  exposition  of  disorders  of  the  organ 
or  function  of  vision,  we  commend  to  our  sub- 
scribers this  classical  work,  which  is  freely  illus- 
trated with  useful  diagrams,  both  of  diseases 
and  operations  for  their  relief.  Tli is  attractive 
and  encyclopedic  work  should  be  in  every  prac- 
tising physician’s  librarv. — Phila  College  and 
Clin.  Record,  Nov.  15,  1880. 


It  is  with  great  pleasure  that  we  welcome  a 
new  edition  of  this  standard  work  on  ophthal- 
mology. The  American  editor  has  taken  great 
pains  to  introduce  in  it  all  the  advances  which 
observation  and  experience  have  acquired  for 
the  theory  and  practice  of  ophthalmology  siuce 
the  appearance  of  the  last  revision  in  '873.  - 
Philadelphia  Med.  and  Sura.  Reporter.  Oct  23 
1810. 


FOTHERGILL’S  HANDBOOK  OF  TREATMENT— Second  Edition— Just  Ready. 


THE  PRACTITIONER’S  HANDBOOK  OF  TREATMENT;  or,  The  Principles  of 
Therapeutics.  By  J.  Milner  Fothergill,  M.D.  Edinb.,  M R.C  P Lond.,  Asst. 
Physician  to  the  We^t  London  Hospitul ; Asst.  Physician  to  the  City  of  London  Hos- 
pital, etc.  Second  Edition,  revised  and  enlarged  In  one  very  neat  octavo  volume 
of  about  650  pages.  Cloth,  $4  ; very  handsome  half  Russia,  raised  bands,  $5.50. 


The  author  merits  the  thanks  of  every  well- 
educated  physician  for  his  efforts  toward  ration- 
alizing the  treatment  of  diseases  upon  the  scien- 
tific basis  of  physiology.  Every  chapter,  every 
line,  has  the  impress  of  a master  hand,  and  while 
the  work  is  thoroughly  scientific  in  every  par- 


ticular, it  presents  to  the  thoughtful  reader  all 
the  cuarms  and  beauties  of  a well-written  novel. 
No  physician  can  well  affird  to  be  without  this 
valuable  work,  for  its  originality  makes  it  fill  a 

niche  in  medical  literature  hitherto  vacant. 

Nashville  J ournal  of  Med.  and  Surg.,  Oct.  1880. 


HENRY  C.  LEA’S  SON  & CO.-Philadelphia. 


SMITH  ON  CHILDREN — New  Edition — Preparing. 


A COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN.  By 
J.  Lkwis  Smith,  M.D.,  Clinical  Professor  of  Diseases  of  Children  in  the  Bellevue 
Hospital  Medical  College,  New  York.  Fifth  edition,  thoroughly  revised  and  re- 
written. In  one  handsome  octa  vo  volume  of  about  800  pages,  with  illustrations. 

The  very  marked  favor  with  which  this  work  has  been  received,  wherever  the  English 
language  is  spoken,  has  stimulated  the  author,  in  the  pre  .aration  of  the  Fifth  edition, 
to  spare  no  pains  in  the  endeavor  to  render  it  worthy,  in  every  respect,  of  professional 
confidence.  Many  portions  of  the  volume  have  been  rewritten,  and  much  new  matter 
introduced,  but  by  an  earnest  effort  at  condensation,  the  size  of  the  work  will  not  be 
materially  increased. 


FLINT’S  PRACTICE— New  Edition. 


A TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE;  Designed 
for  the  Use  of  Students  and  Practitioners  of  Medicine.  By  Austin  Flint,  M.D., 
Professor  of  the  Principles  and  Praotice  of  Medicine  in  Bellevue  Med.  College, 
N.  Y.  Fifth  edition,  thoroughly  revised  and  much  improved.  In  one  large  and 
closely  printed  octavo  volume  of  1153  pages.  Cloth,  $5  50;  leather,  $6  60;  very 
handsome  half  Russia,  raised  bands,  $7. 


Its  predominant  good  sense  is  one  of  the  quali- 
ties which  have  caused  Dr  Flint’s  treatise  to  be 
so  highly  esteemed  ; and  as  t le  present  edition 
has  all  the  merits  of  the  earlier  ones,  and,  in 
addition,  a large  amount  of  scientific  as  distin- 
guished from  clinical  information  which  was  less 
conspicuous  in  them,  it  caunotfail  to  confirm  and 
increase  the  reputation  of  the  work  which  they 
established.  In  a word,  we  do  not  know  of  any 
similar  work  which  is  at  once  so  elaborate  and 
so  concise,  so  full  and  yet  so  accurate  ; or  which 
in  every  part  leaves  upon  the  mind  the  impres- 
sion of  its  being  the  product  of  an  author  richly 
stored  with  the  fruits  of  clinical  observation,  and 


an  adept  in  the  art  of  conveying  them  clearly 
and  attractively  to  others. — Amer.  Journ.  Med. 
Sci.,  April,  1881 

This  edition  differs  so  much  from  all  previous 
editions,  on  account  of  the  revisions,  elimina- 
tions, amplifications,  and  additions,  so  conspicu- 
ously manifest,  that  no  one  can  be  said  to  possess 
the  actual  views  of  the  author  on  the  practice  of 
! medicine  unless  he  becomes  the  possessor  of  this 
volume  It  is  certainly  the  only  American  work 
on  this  subject  which  can  be  unreservedly  re- 
commended, and  the  only  one  which  does  justice 
to  American  authors,  observers,  and  practition- 
ers.— American  Medical  Bi-weekly , Feb.  112,  ’SI. 


THOMAS  ON  WOMEN— New  and  Revised  Edition— Just  Ready. 

A PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEN.  By  T.  Gaillard 
Thomas,  M.D.,  Prof,  of  Obstetrics,  etc.,  in  the  College  of  Physicians  and  Surgeons, 
New  York.  Fifth  edition,  thoroughly  revised  and  rewritten.  In  one  large  and 
handsome  8vo.  vol.  of  806  pages,  with  266  illustrations.  Cloth,  $5;  leather,  $6; 
very  handsome  half  Russia,  raised  bands,  $6  50. 

Prof.  Thomas’s  work  has  acquired  a degree  of 
popularity  and  received  marks  of  professional 
favor  second  to  no  work  on  gynmcology  that 
has  been  issued  from  the  pret-s.  It  is  the  stu- 


dent’s book,  par  excellence , and  is  recognized 
as  such  the  world  over.  The  clear  and  charm- 
ing style  of  the  author,  his  positive  way  of  stat- 
ing his  opinions,  and  the  lucidity  of  his  difieren- 
tial  diagnosis,  make  this  work  a favorite  with 
every  one  who  reads  one  chapter. — St.  Louis 
Clinical  Record , Jan  1881  • 

The  author  has  bestowed  two  years  of  labor 


in  the  revision  of  the  work  ; much  of  it  has  been 
rewritten,  and  a considerable  amount  of  new 
matter  added.  That  the  author  has  done  his 
work  well  few  who  read  the  book  will  dispute. 
The  author  has  a fund  of  experience  to  draw 
from  which  few  possess,  aud  he  has  given  it  to 
the  profession  in  a most  attractive  and  pleasing 
form.  The  practical  part  of  the  work  is  all  that 
can  be  desired,  and  we  would  strongly  advise 
all  our  brethren  who  give  any  attention  to  dis- 
ea,es  of  women,  to  obtain  a copy  of  the  work. — 
Canada  Lancet,  Feh.  1,  1881. 


CORNIL  & RANVIER’S  PATHOLOGICAL  HISTOLOGY— Now  Ready. 

MANUAL  OF  PATHOLOGICAL  HISTOLOGY.  By  V.  Cornil  Prof,  in  the  Faculty 
of  Medicine,  Paris,  and  L.  Ranvier,  Prof,  in  the  College  ofp^r““;. 
with  Notes  and  Additions,  by  E.  0.  Shakespeare,  M. .D.,  a“J  gPj. 

thalmic  Surgeon  to  Philada  Hospital,  Lecturer ^on 
t.hnlmio  Sur^erv  in  Univ.  of  Pa.,  and  by  *) . henry  oamus,  a.  , 
of  Pathological  Histology  in  the  Univ.  of  Pa.  In  °”6  vS^nd- 

ume  of  784  pages,  with  360  illustrations.  Cloth,  $5  50  , leather,  St>  5U  , veiy  hand 

some  half  Russia,  raised  bands,  $7. 


This  volume  we  cordially  commend  to  the  pro- 
fession. It  will  prove  a valuable,  almost  neces- 
sary, addition  to  the  libraries  of  students  who 
are  to  be  physiciaus,  and  to  the  libraries  of  stu- 
dents who  are  physicians. — Am.  Practitioner, 
J une,  1880. 

We  have  no  hesitation  in  cordially  recom- 


mending the  English  translation  of  Cornil  & 
Iianvier’s  “Pathological  Histology,” as  the  best 
work  of  the  kind  in  any  language,  and  as  giving 
to  its  readers  a trustworthy  guide  in  obtaining 
a broad  aud  solid  basis  for  the  appreciation  of 
the  practical  bearings  of  pathological  anatomy. 
—Am.  Journ.  of  Med.  Sciences,  April,  1880. 
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In  asking  the  attention  of  the  profession  to  the  works  advertised  in  the  following 
pages,  the  publishers  would  state  that  no  pains  are  spared  to  secure  a continuance  of 
the  confidence  earned  for  the  publications  of  the  house  by  their  careful  selection  and 
accuracy  and  finish  of  execution. 

The  large  number  of  inquiries, received  from  the  profession  for  a finer  class  of  bind- 
ings than  is  usually  placed  oil  medical-  books  has  induced  us  to  put  certain  of  our 
standard  publications  in  half  Russia,  and  that  the  growing  taste  may  be  encouraged, 
the  prices  have  been  fixed  at  so  small  an  advance  over  the  cost  of  sheep,  as  to  place  it 
within  the  means  of  all  to  possess  a library  that  shall  have  attractions  as  well  for  the 
eye  as  for  the  mind  of  the  reading  practitioner. 

The  printed  prices  are  those  at  which  books  can  generally  be  supplied  by  book- 
sellers throughout  the  United  States,  who  can  readily  procure  for  their  customers  any 
works  not  kept  in  stock.  Where  access  to  bookstores  is  not  convenient,  books  will  be 
sent  by  mail  post-paid  on  receipt  of  the  price,  and  as  the  limit  of  mailable  weight  has 
been  removed,  no  difficulty  will  be  experienced  in  obtaining  through  the  post-office 
any  work  in  this  catalogue.  No  risks,  however,  are  assumed  either  on  the  money  or 
on  the  books,  and  no  publications  but  our  own  are  supplied,  so  that  gentlemen  will  in 
most  cases  find  it  more  convenient  to  deal  with  the  nearest  bookseller^ 

HENRY  C.  LEA’S  SON  & CO. 

Nos.  706  and  708  Sansom  St.,  Philadelphia,  May,  1881. 


INCREASED  INDUCEMENT  FOR  SUBSCRIBERS  TO 

TIIE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES. 

TWO  MEDICAL  JOURNALS,  containing  nearly  2000  LARGE  PAGES, 

Free  of  Postage,  for  FIVE  DOLLARS  Per  Annum. 


TERMS  FOR  188L. 

The  American  Journal  of  the  Medical  Sciences,  published  ) Five  Dollars 
quarterly  (1150  pages  per  annum),  with  t per  annum, 

The  Medical  N ews  and  Abstract,  monthly  (768  pp.  per  annum),  j in  advance! 

SEPARATE  SVRSOMIPtPIOXS  TO 

The  American  Journal  of  the  Medical  Sciences,  when  not  paid  for  in 
advance,  Five  Dollars.  L 

The  Medical  News* and  Abstract,  free  of  postage,  in  advance,  Two  Dollars 
and  a half. 


***  Advance  paying  subscribers  can  obtain  at  the  close  of  the  year  cloth  covers, 
gilt-lettered,  for  each  volume  of  the  Journal  (two  annually),  and  of  the  News  and 
Abstract  (one  annually),  free  by  mail,  by  remitting  ten  cents  for  each  cover. 


It  will  thus  be  seen  that  for  the  moderate  sum  of  Five  Dollars  in  advance,  the 
subscriber  will  receive,  free  of  postage,  the  equivalent  of  four  large  octavo  volumes, 
stored  with  the  choicest  matter,  original  and  selected,  that  can  be  furnished  by  the 
medical  literature  of  both  hemispheres.  Thus  taken  together,  the  “Journal”  and 
the  “News  and  Abstract”  combine  the  advantages  of  the  elaborate  preparation 
that  can  be  devoted  to  the  Quarterly  with  the  prompt  conveyance  of  intelligence  by 
the  Monthly;  while,  the  whole  being  under  a single  editorial  supervision,  the  sub- 
scriber is  secured  against  the  duplication  of  matter  inevitable  when  periodicals  from 
different  sources  are  taken  together. 

The  periodicals  thus  offered  at  this  unprecedented  rate  are  universally  known  for 
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their  high  professional  standing. 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

Edited  by  I.  MINIS  IIAYS,  M.D., 

for  more  than  half  a century  has  maintained  its  position  in  the  front  rank  of  the 
medical  literature  of  the  world.  Cordially  supported  by  the  profession  of  America,  it 
circulates  ■wherever  the  language  is  read,  and  is  universally  regarded  as  the  national 
exponent  of  American  medicine — a position  to  which  it  is  entitled  by  the  distinguished 
names  from  every  section  of  the  Union  which  are  to  be  found  among  its  collaborators.* 
It  is  issued  quarterly,  in  January,  April,  July,  and  October,  each  number  containing 
about  three  hundred  octavo  pages,  appropriately  illustrated  wherever  necessary.  A 
lartre  portion  of  this  space  is  devoted  to  Original  Communications,  embracing  papers 
irom  the  most  eminent  members  of  the  profession  throughout  the  country. 

Following  this  is  the  Review  Department,  containing  extended  reviews  by  com- 
petent writers  of  prominent  new  works  and  topics  of  the  day,  together  with  numerous 
elaborate  Analytical  and  Bibliographical  Notices,  giving  a fairly  complete  survey  of 
medical  literature. 

Then  follows  the  Quarterly  Summary  of  Improvements  and  Discoveries 
in  the  Medical  Sciences,  classified  and  arranged  under  different  heads,  and  furn- 
ishing a digest  of  medical  progress,  abroad  and  at  home. 

Thus  during  the  year  1880  the  “Journal”  contained  G7  Original  Communications, 
mostly  elaborate  in  character,  170  Reviews  and  Bibliographical  Notices,  and  147  articles 
in  the  Quarterly  Summaries,  illustrated  with  47  wood  engravings. 

That  the  efforts  thus  made  to  maintain  the  high  reputation  of  the  “Journal”  are 
successful,  is  shown  by  the  position  accorded  to  it  in  both  America  and  Europe  as  the 
leading  organ  of  medical  progress:  — 

This  is  universally  acknowledged  as  the  leading!  The  Philadelphia  Medical  and  Physical 
American  Journal,  and  has  been  conducted  by  Dr.  i issued  ns  hrst  number  in  1 and  altei  a n 1 
Uavs  alone  until  1869,  when  his  son  was  associated  career,  vaas  succeeded  m ls27  by  the  America 
“tiyh  him  We  quite  agree  with  the  critic,  that  this  Journal  nl  the  Medrcal  Science*,  n lie  nod' .cal  or 
iourual  is  second  to  uonciu  the  language, and  cheer- , w.u'ld-wide  reputation  , the  ablest  and  one  of  the 
inllv  accord  to  it  the  first  place,  for  nowhere  shall ! oldest  periodicals  in  the  world  join  n.il  \\  h ch  in  s 
_ ,i,ip  oi,,i  mnrn  i inn  nr  tin]  criticism,  and  an  unsullied  record. — Gross  8 History  of  American 


we  iiud  more  able  aud  more  impartial  criticism,  and 
nowhere  such  a repertory  of  able  original  articles. 
Indeed,  now  that  the  ‘‘British  and  Foreign  Medico- 
Chirui gical  Review”  has  terminated  its  career,  the 
American  Journal  stauds  without  a rival.— London 
Med.  Times  and  Gazette,  Nov.  24,  1S77. 

The  best  medical  journal  on  the  continent. — Bos- 
ton Med.  and  Surg.  Journal , April,  1S79. 


The  preseut  number  of  the  American  Journal  is 
an  exceedingly  good  one,  and  gives  every  promise 
of  maintaining  the  well-earned  reputation  of  the 
review.  Our  venerable  contemporary  has  our  best 
wishes,  and  we  can  only  express  the  hope  that  it 
may  continue  its  work  with  as  much  vigor  and  ex- 
cellence lor  the  next  fiity  years  as  it  has  exhibited 
in  the  past. — London  Lancet,  Nov.  24,  1877. 


an  unsullied  record.— Gross's  History  of  American 
Med'.  Literature  1876. 

The  best  medical  journal  everpnhlished  in  Europe 
or  America. — Va.  Med:  Monthly,  May,  1879. 

It  is  universally  acknowledged  to  he  the  leading 
American  medical  journal,  and,  in  our  opinion,  is 
second  to  none  in  the  language.— Boston  Med.  and 
Surg.  Journal,  Oct.  1877. 


This  is  the  medical  journal  of  our  country  to  which 
the  American  physician  abroad  will  point  with  the 
greatest  satisfaction,  as  reflecting  the  state  of  medi- 
cal culture  iu  his  country  For  a great  many  years 
it  has  been  the  medium  through  which  our  ablest 
writers  have  made,  known  their  discoveries  and 
observations. — Address  of  L.  P.  Yondell,  M.D  , be- 
fore International  Med.  Congress,  Sept.  1S76. 


And  that  it  was  specifically  included  in  the  award  of  a medal  of  merit  to  the  Pub- 
lishers in  the  Vienna  Exhibition  in  1873. 

The  subscription  price  of  the  “American  Journal  of  the  Medical  Sciences” 
has  never  been  raised  during  its  long  career.  It  is  still  Five  Dollars  per  annum  ; 
and  when  paid  for  in  advance,  the  subscriber  receives  in  addition  the  “Medical 
N kws  and  Abstract,”  making  in  all  nearly  2000  large  octavo  pages  per  annum,  free 


II. 


of  postage. 

THE  MEDICAL  HEWS  AND  ABSTRACT. 

Thirty-eight  years  ago  the  “'Medical  News”  was  commenced  as  a monthly  to 
convey  to  the  subscribers  of  the  “American  Journal”  the  clinical  instruction  and 

iLcouimuD  Rations  are  invited  from  gentlemen  liTall  parts  of  the  country.  Articles  luseiicd  oy  the 
Editor  are  liberaJly  paid  for  by  the  publishers. 
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current  information  which  could  not  be  accommodated  in  the  Quarterly.  It  consisted 
of  sixteen  pages  of  such  matter,  together  with  sixteen  more  known  as  the  Library 
Department  and  devoted  to  the  publishing  of  books.  With  the  increased  progress  of 
science,  however,  this  was  found  insufficient,  and  some  years  since  another  periodical, 
known  as  the  “Monthly  Abstract,”  was  started,-  and  was  furnished  at  a moderate 
price  to  subscribers  to  the  “American  Journal.”  These  two  monthlies  have  been 
consolidated,  under  the  title  of  “The  Medical  News  and  Abstract,”  and  are 
furnished  free  of  charge  in  connection  with  the  “American  Journal.” 

The  “News  and  Abstract”  consists  of  64  pages  monthly,  in  a neat  cover.  It 
contains  a Clinical  Department  in  which  will  be  continued  the  series  of  Original 
American  Clinical  Lectures,  by  gentlemen  of  the  highest  reputation  through- 
out the  United  States,  together  with  a choice  selection  of  foreign  Lectures  and 
Hospital  Notes  and  Gleanings.  Then  follows  the  Monthly  Abstract,  systemati- 
cally arranged  and  classified,  and  presenting  five  or  six  hundred  articles  yearly  ; and 
each  number  concludes  with  an  Editorial  and  a News  Department,  «ivin<r  cur- 
rent professional  intelligence,  domestic  and  foreign,  the  whole  fully  indexed  at  the  close 
of  each  volume,  rendering  it  of  permanent  value  for  reference. 

As  stated  above,  the  subscription  price  to  the  “News  and  Abstract”  is  Two 
Dollars  and  a Half  per  annum,  invariably  in  advance,  at  which  rate  it  ranks  as  one 
of  the  cheapest  medical  periodicals  in  the  country.  But  it  is  also  furnished,  free  of 
all  charge,  in  commutation  with  the  “American  Journal  of  tiie  Medical 
Sciences,”  to  all  who  remit  Five  Dollars  in  advance,  thus  giving  to  the  subscriber 
for  that  very  moderate  sum,  a complete  record  of  medical  progress  throughout  the 
world,  in  the  compass  of  about  two  thousand  large  octavo  pages’. 

In  this  effort  to  furnish  so  large  an  amount  of  practical  information  at  a price  so  un- 
precedentedly low,  and  thus  place  it  within  the  reach  of  every  member  of  the  profes- 
sion, the  publishers  confidently  anticipate  the  friendly  aid  of  all  who  feel  an  interest  in 
the  dissemination  of  sound  medical  literature.  They  trust,  especially,  that  the  sub- 
scribers to  the  “American  Medical  Journal,”  will  call  the  attention  of  their 
acquaintances  to  the  advantages  thus  offered,  and  that  they  will  be  sustained  in  the 
endeavor  to  permanently  establish  medical  periodical  literature  on  a footing  of  cheap- 
ness never  heretofore  attempted.  ° ' 


PREMIUM  FOR  OBTAINING  HEW  SUBSCRIBERS  TO  THE  “JOURNAL.” 

Any  gentleman  who  will  remit  the  amount  lor  two  subscriptions  for  1881  one  of 
which  at  least  must  be  for  a new  subscriber,  will  receive  as  a premium  free  bv  mail 
a copy  of  any  one  of  the  following  recent  works : — 1 ^ ‘ ’ 

“Seiler  on  the  Throat”  (see  p.  19), 

“Barnes’s  Manual  of  Midwifery”  (see  p.  25), 

“Tilbury  Fox’s  Epitome  of  Diseases  of  the  Skin,”  new  edition  (see 
P* 

“Browne  on  the  Use  of  the  Ophthalmoscope”  (see  p.  29) 

“Flint’s  Essays  on  Conservative  Medicine”  (see  p,  15)  ' 

“ Sturges’s  Clinical  Medicine”  (see  p.  15),  ’ 

“S WAYNE’ s Obstetric  Aphorisms,”  new  edition  (see  p 21) 

“ Tanner’s  Clinical  Manual”  (see  p.  5), 

“West  on  Nervous  Disorders  of  Children”  (see  p.  21). 

**  Gentlemen  desiring  to  avail  themselves  of  the  advantages  thus  offered  will  do 
well  to  forward  their  subscriptions  at  an  early  day,  in  order  to  insure  the  recM  t ,f 
complete  sets  tor  the  year  1881 . receipt  ot 

The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order  dr-.w  , 

0 the  order  of  the  undersigned.  Where  these  are  not  accessible,  rem  ttantsfor  H ^ " 

le^r'idd Zy,  ^ “ ,h8  ™k  0f  11,0  ‘■ublisl"!ra’  in  ..noisr  At 

Henry  C.  Lea’s  Son  & Co.,  Nos.  706  and  708  Sansom  St.,  Phila.,  Pa. 
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nUNOLISON  (ROBLEF),  M.D., 

Late  Professor  of  Institutes  of  Medicine  in  Jefferson  Medical  College,  Philadelphia. 

MEDICAL  LEXICON;  A Dictionary  op  Medical  Science:  Con- 
taining a concise  explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiology, 
Pathology,  Hygiene,  Therapeutics.  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical 
Jurisprudence,  and  Dentistry.  Notices  of  Climate  and  of  Mineral  Waters;  Formulas  for 
Officinal,  Empirical,  and  Dietetic  Preparations;  with  the  Accentuation  and  Etymology  of 
the  Terms,  and  the  French  and  other  Synonymes  ; so  as  to  constitute  a French  as  well  as 
English  Medical  Lexicon.  A New  Edition.  Thoroughly  Revised,  and  very  greatly  Mod- 
ified and  Augmented.  By  Richard  J.  Dunglison,  M.D.  In  one  very  large  and  hand- 
someroyal  ootavo  volume  of  over  1 100  pages.  Cloth,  $0  50  ; leather,  raised  bands,  $7  50  ; 
half  Russia,  $8.  ( Just  Issued.) 


The  object  of  the  author  from  the  outset  has  not  been  to  make  the  work  a mere  lexicon  or 
dictionary  of  terms,  but  to  afford,  undereach,  a condensed  view  of  its  various  medical  relations, 
and  thus  to  render  the  work  an  epitome  of  the  existing  condition  of  medical  science.  Starting 
with  this  view,  the  immense  demand  which  has  existed  for  the  work  has  enabled  him,  in  repeated 
revisions,  to  augment  its  completeness  and  usefulness,  until  at  length  it  has  attained  the  position 
of  a recognized  and  standard  authority  wherever  the  language  is  spoken. 

Specia  1 pains  have  been  taken  in  the  preparation  of  the  present  edition  to  maintain  this  en- 
viable reputation.  During  the  t<  n years  which  have  elapsed  since  the  last  revision,  the  additions 
to  the  nomenclature  of  the  medical  sciences  have  been  greater  than  perhaps  in  any  similar  period 
of  the  past,  and  up  to  the  time  of  his  death  the  authorlabored  assiduously  to  incorporate  every- 
thing requiring  the  attention  of  the  student  or  practitioner.  Since  then,  the  editor  haB  been 
equally  industrious,  so  that  the  additions  to  the  vocabulary  are  more  numerous  than  in  any  pre- 
vious revision.  Especial  attention  has  been  bestowed  on  the  accentuation,  which  will  be  found 
marked  on  every  word.  The  typ ^graphical  arrangement  has  been  much  improved,  rendering 
reference  much  more  easy,  and  every  care  has  been  taken  with  the  mechanical  execution.  The 
work  has  been  printed  on  new  type,  small  but  exceedingly  clear,  with  an  enlarged  page,  so  that 
the  additions  have  been  incorporated  with  an  increase  of  but  little  over  a hundred  pages,  and 
the  volume  now  contains  the  matter  of  at  least  four  ordinary  octavos. 


A book  well  Kuown  to  our  readers,  and  of  which 
every  American  ought  to  be  proud.  When  the  learned 
author  of  the  work  passed'away,  probably  all  of  us 
feared  lest  the  book  should  not  maintain  its  place 
io  the  advancing  science  whose  terms  it  defines.  For- 
tunately, Ur.  Richard  J.  Dunglison,  having  assisted  his 
father  in  the  revision  of  several  editions  of  the  work, 
aud  having  been,  therefore,  trained  in  the  methods  and 
imbued  with  the  spirit  of  the  book,  has  been  able  to 
edit  it,  not  in  the  patchwork  manner  so  dear  to  the 
heart  of  book  editors,  so  repulsive  to  the  taste  of  intel- 
ligent book  readers,  but  to  edit  it  as  a work  of  the  kind 
should  be  edited— to  carry  it  on  steadily , without  jar 
or  interruption,  along  the  grooves  of  thought  it  has 
travelled  during  its  lifetime.  To  show  the  magnitude 
of  the  task  which  Dr.  Dunglison  has  assumed  and  car- 
ried through.it  is  only  necessary  to  state  that  more 
than  six  thousand  new  subjects  have  been  added  in  the 
present  edition. — Phila.Med.  Times,  Jan.  3, 1874. 

About  the  first  book  purchased  by  the  medical  stu- 
dent is  the  Medical  Dictionary.  Thelexioon  explana- 
tory of  technical  terms  is  simply  a sine  qua  non.  In  a 
science  so  extensive,  and  with  such  collaterals  as  medi 
cine,  it  is  as  much  a necessity  also  to  the  practising 
ohvsician.  To  meet  the  wants  of  students  and  most 
Dhvsicians,  the  dictionary  must  be  condensed  while 
comprehensive,  and  practical  while  perspicacious.  It 
was  because  Dunglison’s  met  these  indications  that  it 
became  at  once  the  dictionary  of  general  use  wherever 
medicine  was  studied  in  the  English  language.  In  no 
former  revision  have  the  alterations  and  additions  been 
so  great.  More  than  six  thousand  new  subjects  and  terms 
have  been  added.  The  chief  terms  have  been  set  in  black 
letter  while  the  derivatives  follow  in  small  caps;  an 
arrangement  which  greatly  facilitates  reference.  We 


may  safely  confirm  the  hope  ventured  by  the  editor 
“ that  the  work,  which  possesses  for  him  a filial  as  well 
is  an  individual  interest,  will  be  found  worthy  a con- 
tinuance of  the  position  so  long  accorded  to  it  as  a 
itandard  authority.”— Cincinnati  Clinic,  Jan  1 0, 1874. 

It  has  the  rare  merit  that  it  certainly  has  no  rival 
in  the  English  language  for  accaracyand  extent  of 
references. — London  Medical  (Jnzette  . 

As  a standard  work  of  reference, as  one  of  thebest, 
if  not  the  very  best,  medical  dictionary  in  the  Eng- 
lish language,  Dunglison's  work  has  been  well  kuown 
for  about  forty  years,  and  needs  no  words  of  praise 
on  our  part  to  recommend  it  to  the  members  of  the 
medical,  and,  likewise,  of  the  pharmaceutical  pro- 
fession. The  latter  especially  are  in  need  of  such  a 
work,  which  gives  ready  aud  reliable  information 
on  thousands  of  subjects  and  terms  which  they  are 
liable  to  encouuter  in  pursuing  their  daily  avoca- 
tions, but  with  which  they  cannot  be  expected  to  be 
familiar.  The  work  before  ns  fully  supplies  this 
want. — Am.  Journ.  of  Pharm.,  Feb.  1874. 

A valuable  dictionary  of  the  terms  employed  in 
medicine  and  the  allied  sciences,  and  of  the  rela- 
tions of  the  subjects  treated  under  each  head.  It  re- 
flects great  credit  on  its  able  Americau  author,  and 
well  deserves  the  authority  and  popularity  it  has 
obtained. — British  Med.  Journ.,Oct.  31,  1874. 

Few  works  of  this  class  exhibit  a grander  monu- 
ment of  patient  research  and  of  scientific  lore.  The 
extent  of  the  sale  of  this  lexicon  is  sufficient  to  tes- 
tify to  its  usefulness,  and  to  the  great  service  con- 
ferred by  Dr.  Kobley  Dunglison  on  the  profession, 
aud  indeed  on  others,  by  its  issue.— London  Lancet , 
May  13,  1875. 


TJOBLYN  ( RICHARD  D.),  M.D. 

DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AND 

THE  COLLATERAL  SCIENCES.  Revised,  with  numerous  additions,  by  Isaac  Hats, 
M D.  Editor  of  the  “ American  Journal  of  the  Medical  Sciences.”  In  one  large  royal 
12m o'?  volume  of  over  500  double-columned  pages  ; cloth,  $150;  leather,  $2  00 
It  is  the  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  student’s  table.-SoufAern 
Med.  and  Surg  Journal.  _______ 


T20D  WELL  [Q.  F.),  F.R.A.S.,  Sfc. 

A DICTIONARY  OF  SCIENCE:  Comprising  Astronomy,  Chem- 
istry Dynamics,  Electrioity,  Heat,  Hydrodynamics,  Hydrostatics,  Light  Magnetism, 
ivt»Jbnr,ies  Meteorology,  Pneumatics,  Sound,  and  Statics.  Preceded  by  an  Essay  on  the 
History  of  the  Physical  Sciences.  In  one  handsome  octavo  volume  of  694  pages,  with 
many  illustrations  : cloth,  $5. 


5 


Henry  C.  Lea’s  Son  & Co.Js  Publications — (Manuals). 


A CENTURY  OF  AMERICAN  MEDICINE.  1776-1876.  liy  Doctors  E.  H. 
Clarke,  II  J.  Bigelow,  S.  D.  Gross,  T.  G.  Thomas,  and  J.  S.  Billings.  In  one  very  hand- 
some 12mo.  volume  of  about  350  pages  : cloth,  $2  25.  ( Lately  Issued.) 

This  work  appeared  in  the  pages  of  the  American  Journal  of  the  Medicnl  (Sciences during  the 
year  1870.  As  a detailed  account  of  the  development  of  medical  science  in  America,  by  gentle- 
men of  the  highest  authority  in  their  respective  departments,  the  profession  wil I no  doubt  wel- 
come it  in  a form  adapted  for  preservation  and  reference. 


J^EILL  (JOHN),  M.D. 


and 


gMITH  (FRANCIS  O.),  M.D. , 

Prof,  of  the  Institutes  of  Medicine  inthe  Univ  of  Pennr 

AN  ANALYTICAL  COMPENDIUM  OP  THE  VARIOUS 

BRANCHES  OF  MEDICAL  SCIENCE;  for  the  Use  and  Examination  of  Students  A 
new  edition,  revised  and  improved.  In  one  very  large  and  handsomely  printed  royal  12iuo. 
volume,  of  about  one  thousand  pages,  with  374  wood-cuts,  cloth,  $4  ; strongly  bound  in 
leather,  with  raised  bands,  $4  75. 


JJARTSHORNE  (HENRY),  M.  D., 

Professor  of  Hygiene  in  the  University  of  Pennsylvania . 

A CONSPECTUS  OF  THE  MEDICAL  SCIENCES;  containing 

Handbooks  on  Anatomy,  Physiology,  Chemistry,  Materia  Medica,  Practical  Medicine 
Surgery,  and  Obstetrics.  Second  Edition,  thoroughly  revised  and  improved.  In  one  larue 
royal  12mo  volume  of  more  than  1000  closely  printed  pages  with  477  illustrations  on 
wood.  C'oth,  $4  25  ; leather,  $5  00.  ( Lately  Issued.) 

We  can  say  with  the  strictest  truth  that  it  is  the 
best  work  of  the  kind  with  which  wt  areacquaiuted 
It  embodies  in  a condensed  form  all  recent  contribu- 
tions to  practical  medicine,  ana  is  therefore  useful 


~ r oivio  uocui 

to  every  busy  practitioner  throughout  our  country, 
besides  beiug  admirably  adapted  to  the  use  of  stu- 
dents of  medicine.  The  book  is  faithfully  and  ably 
executed. — Charleston  Med.  Journ.,  April,  1875 
The  work  is  intended  as  an  aid  to  the  medical 
stu  lent,  and  as  such  appears  to  admirably  fulfil  its 
object  by  itsexcellent  arrangement,  the  full  compi- 
lation of  facts,  the  perspicuity  and  terseness  of  lan- 
guage, and  the  clear  and  instructive  illustrations 
in  some  parts  of  the  work — American  Journ.  of 
P harmacy , Philadelphia,  July,  1874. 

The  volume  will  be  found  useful,  not  only  to  stu- 
dents, but  to  many  others  who  may  desire  to  refresh 
their  memories  with  the  smallest  possible  expendi- 
ture of  time. — N.  T.  Med.  Journal,  Sept.  1874. 

The  student  will  find  this  the  mostconvenient  and 
useful  book  of  the  kind  on  which  he  can  lay  his 
hand  .—Pacific  Med.  and  Surg.  Journ.,  Aug.  1S74. 

This  is  the  best  book  of  its  kind  that  we  have  ever 
examined.  It  is  an  honest,  accurate,  and  concise 
compend  of  medical  sciences,  as  fairly  as  possible 
representing  their  present  condition.  The  changes 
and  the  additions  have  been  so  .judicious  and  tho- 
rough as  to  render  it, so  far  as  it  goes,  entirely  trust- 


worthy. If  students  must  have  a conspectus  they 
will  be  wise  to  procure  that  of  Dr  Hartshorne  - 
Detroit  Rev.  of  Med  and  Pkarni. , Aug  1S74 

The  work  before  us  has  many  redeeming  features 
not  possessed  by  other.-,  and  is  the  best  we  have 
seen.  Dr.  Hartshorue  exhibits  much  skill  in  con- 
densation. It  is  well  adapted  to  the  physician  in 
active  practice,  who  can  give  but  limited  time  to  the 
familiarizing  of  himself  with  the  important  changes 
which  have  been  made  since  he  attended  lectures 
The  manual  ot  physiology  has  also  been  improved 
and  gives  the  most  comprehensive  view  of  the  late  t 
advances  in  the  science  possible  in  the  space  devoted 
to  the  subject.  The  mechanical  execution  of  Ihe 
book  leaves  nothing  to  he  wished  for.— Peninsular 
Journal  of  Medicine,  Sept  1874. 

After  carefully  looking  through  this  conspectus 
we  are  constrained  to  say  that  it  is  the  most  com- 
plete  work,  especially  in  ts  illustrat  ions,  of  its  kind 
that  we  have  seen  .— 1 Cincinnati  Lancet,  Sept.  1S74. 

The  favor  with  which  ihe  first  edition  of  this 
Compendium  was  received,  was  an  evidence  of  iis 
various  excellences.  The  present  edition  bears  evi- 
deuce  of  a careful  and  thorough  revision.  Dr  Harts- 
horne  possesses  a happy  faculty  of  seizing  upon  the 
s.t  tern  points  of  each  subject,  and  of  presenting  them 
in  a conci.se  and  yet  pers.iicuous  manner.— Leaven- 
worth  Med.  Herald,  Oct.  1S74 


J^UDLOW  (J.  L.),  M.D. 

A MANUAL  OF  EXAMINATIONS  upon  Anatomy,  Physiology 

faurgery,  Practice  of  Medicine,  Obstetrics,  Materia  Medica  Chemistrv  Phnrmi,„  ° , 
Therapeutics.  To  which  is  added  a Medical  Formulary  Third  d “o  L„  J'  .““2 
and  greatly  extended  and  enlarged.  With  371)  Ulustra^  r#vwed1 

l!u,o.  volute.  of  816  large  pogef.  Cloth,  *3  25  . ’"3  nU  °°* 

and  answer  renders  it  especially  suit 

aole  for  the  office  exammatton  of  students,  and  for  those  preparing  for  graduation 

rj^ANNER  ( THOMAS  HA  WKES),  M.D.,  frc. 

clinioal  medicine  ano  PHYSICAL  DIAO- 

Tnim/Rr  V D*' Ph°  l|0»don  Malm.  Revi.ed  and  Enlarged  b, 

Lin  Ion  kc  TM’  D'’  P^y8l.0lan  to  the  Skln  Department  in  University  Collei  e Hospitaf 
Lin  ion,  *o.  In  one  neat  volumesmall  12mo.,  ofabout.375  pages,  cloth,  $1  50  P ’ 

***  On  page  3,  tt  will  be  seen  that  this  work  is  offered  as  n e 

subscribers  to  the  “Amkiucan  Journal  op  tub  Mvoicvl  Sciences."  for  Proounng  new 
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Henry  C.  Lea’s  Son  & Co.’s* Publications — (Anatomy'). 


fIRAY  (HENRY),  F.R.S., 

Lecturer  on  Anatomy  at  St.  George's  Hospital,  London. 

ANATOMY,  DESCRIPTIVE  AND  SURGICAL.  The  Drawings  by 

H.  V.  Carter,  M.D.,  and  Dr.  Westmacott.  The  Dissections  jointly  by  the  AuTBORand 
Dr.  Carter.  With  an  Introduction  on  General  Anatomy  and  Development  by  T. 
IIolmbs,  M.A.,  Surgeon  to  St.  George’s  Hospital.  A new  American,  from  the  Eighth 
enlarged  and  improved  London  edition.  To  which  is  added  “ Landmarks,  Medical  and 
Surgical,”  by  Luther  Holden,  E.R.C.S.,  author  of  “ Human  Osteology,”  “A  Manual 
oi  Dissections,”  etc.  In  one  magnificent  imperial  octavo  volume  of  ‘.*83  pages,  with 
622  large  and  elaborate  engravings  on  wood.  Cloth,  $6;  leather,  raised  bands,  $7  j 
half  Russia,  $7  50.  ( Now  Heady.) 

The  author  has  endeavored  in  this  work  to  cover  a more  extended  range  ofsubjects  than  is  cus- 
tomary in  the  ordinary  text-books,  by  giving  not  only  the  details  necessary  for  the  student,  but 
also  the  application  of  those  details  in  the  practice  of  medicine  and  surgery,  thus  rendering  it  both 
a ^uide  for  the  learner,  and  an  admirable  work  of  reference  for  the  active  practitioner.  The  en- 
gravings form  a special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in  place  of 
figures  of  reference,  with  descriptions  at  the  foot.  They  thus  form  a complete  and  splendid  series, 
which  will  greatly  assist  the  studentin  obtaining  a clear  idea  of  Anatomy,  and  will  also  serve  to 
refresh  the  memory  of  those  who  may  find  in  the  exigencies  of  practice  the  necessity  of  recalling 
the  details  of  the  dissecting  room  ; while  combining,  as  it  does,  a complete  Atlas  of  Anatomy,  with 
a thorough  treatise  on  systematic,  descriptive,  and  applied  Anatomy,  the  work  will  be  found  of 
essential  use  to  all  physicians  who  receive  students  in  their  offices,  relieving  both  preceptor  and 
nunil  of  much  labor  in  laying  the  groundwork  of  a thorough  medical  education. 

Since  the  appearance  ofthe.last  American  Edition,  the  work  has  received  three  revisions  at  the 
hands  of  its  accomplished  editor,  Mr.  Holmes,  who  has  sedulously  introduced  whatever  has  seemed 
reaui«ite  to  maintain  its  reputation  as  acomplete  and  authoritative  standard  text-book  and  work 
of  reference  Still  further  to  increase  its  usefulness,  there  has  been  appended  to  it  the  recent 
work  by  the  distinguished  anatomist,  Mr.  Luther  Holden-1  ‘ Landmarks,  Medical  and  Surgical 
-which  gives  in  a clear,  condensed  and  systematic  way,  all  the  information  by  which  he  prac- 
titioner  can  determine  from  the  external  surface  of  the  body  the  position  of  internal  parts.  Thus 
complete  the  work,  it  is  believed,  will  furnish  all  the  assistance  that  can  be  rendered  by  typennd 
illustration  in  anatomical  study.  No  pains  have  been  spared  in  the  typographical  execution  of 
the  volume,  which  will  be  found  in  all  respects  superior  to  former  issues  Notwithstanding  the 
increase  of  size,  amounting  to  over  101)  pages  and  57  illustrations  it  will  be  kept  as  heretoiore, 
at  a Price  rendering  it  one  of  the  cheapest  works  ever  offered  to  the  American  profession. 

The  recent  work  of  Mr  Holden,  which  was  no- 
ticed by  US  on  p.  53  of  this  volume,  has  been  added 
as  an  appendix,  so  that,  altogether,  this  is  the  mot t 
practical  and  complete  anatomical  treatise  available 
to  American  students  and  physicians.  The  former 
finds  in  it  the  necessary  guide  in  makmg  dissec- 
tions- a very  comprehensive  chapter  on  minute 
anatomy  ; and  about  all  that  can  be  taught  lnm  on 
genera!  and  special  anatomy;  while  the  latter,  in 
its  treatment  of  each  region  from  a surgical  point  of 
view  and  in  the  valuable  addition  of  Mr.  Holden, 
will  ’find  all  that  will  be  essential  to  him  in  his 
practice.— Neio  Remedies,  Aug.  1878. 

This  work  is  as  near  perfection  as  one  could  pos- 
sibly oi  reasonably  expect  any  book  intended  as  a 
text-book  or  a general  reference  book  on  anatomy 
to  be  The  American  publisher  deserves  the  thanks 
of  the  profession  for  appending  the  recent  work  of 
Mr.  Holden,  “ Landmarks , Medical  and  Surgical, 
which  has  already  been  commended  as  a separate 
book  The  latter  work— treating  of  topographical 
anatomy— has  become  an  essential  to  the  library  of 
every  intelligent  practitioner.  We  know  of  no 
book  that  can  take  its  place,  written  as  it  is  by  a 
most  distinguished  anatomist.  It  would  he  simply 
a waste  of  words  to  say  any  thing  further  in  praise 
of  Gray's  Anatomy,  the  text-book  in  almost  every 
medical  college  in  this  country,  and  the  daily  refer- 
ence book  of  every  practitioner  who  lias  occasion 


to  consult  his  books  on  anatomy.  The  work  is 
simply  indispensable,  especially  this  present  Amer- 
ican edition— Fa.  Med.  Monthly,  Sept.  1878. 

The  addition  of  the  recent  work  of  Mr.  Holden, 
as  an  appendix,  renders  this  the  most  practical  and 
complete  treatise  available  to  American  students, 
who  find  in  it  a comprehensive  chapter  on  minute 
auatomy,  about  all  that  can  be  taught  on  general 
and  special  anatomy,  while  its  treatment  of  each 
region,  from  a surgical  point  of  vie  v,  iu  the  valu- 
able section  by  Mr  Holden,  is  all  that  will  be  essen- 
tial to  them  iu  practice.— O/iio  Medical  Recorder, 
Aug.  1878. 

It  is  difficult  to  speak  in  moderate  terms  of  this 
new  edition  of  11  Gray.”  It  seems  to  be  as  nearly 
perfect  as  it  is  possible  to  make  a book  devoted  to 
any  branch  of  medical  science.  The  labors  of  the 
eminent  men  who  have  successively  revised  the 
eight  editions  through  which  it  lias  passed,  would 
seem  to  leave  nothing  for  future  editors  to  do.  The 
addition  of  Holden’s  “ Landmarks”  will  make  it  as 
indispensable  to  the  praclitioner  of  medicine  and 
surgery  as  it  has  been  heretofore  to  the  student.  As 
regards  completeness,  ease  of  reference,  utility, 
beauty,  and  cheapness,  it  has  no  rival.  No  sin- 
dent  should  enter  a medical  school  without  it ; no 
physician  can  afford  to  have  it  absent  from  his 
library  —St.  Louis  Olin.  Record,  Sept.  1S78. 


Also  for  sale  separate — 

TTOLDEN  (LUTHER),  F.R.C.S., 

J jL  Surgeon  toSt.  Bartholomew' 8 and  the  Foundling  Hospitals. 

T AND  MURKS  MEDICAL  AND  SURGICAL.  Second  American, 

L from  the  Third  and  Revised  English  Edition.  In  one  handsome  12mo.  volume,  of  about 
140  pages.  (Preparing.) 

ATH  (CHRISTOPHER),  F.R.G.S., 

Teacher  of  Operative  Surgery  in  University  College,  London. 

PRAPTinAL  ANATOMY:  A Manual  of  Dissections.  From  the 

Pfefond  rListd  antim^oved  London  edition.  Edited,  with  additions  by  W W ta, 
M D ' Lecturer  o„  Pathological  Anatomy  in  the  Jefferson  Medical  Co  lege,  nUadelpfau. 
In  one  handsome  "royal  12mo.volume  of  578  pages,  with  247illustrattons.  Cloth,  $3  50  ; 

leather,  $4  00. 
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Henry  C.  Lea’s  Son  & Co.’s  P obligations— (Anatomy). 


A LLEN  [HARRISON),  M.D. 

-/T.  Professor  of  Physiology  in  the  Un iv.  of  Pa. 

A SYSTEM  OF  HUMAN  ANATOMY:  INCLUDING  ITS  MEDICAL 

anil  Surgicnl  Relations.  For  the  Use  of  Practitioners  and  Studentsof  Medicine.  With  an 
Introductory  Chapter  on  Histology.  By  E.  0.  Shakkspeark,  M D , Ophthahnologistto  the 
Phila.  IIosp.  In  one  large  and  handsome  quarto  volume,  with  several  hundred  original 
illustrations  on  lithographic  plates,  and  numerous  wood-cuts  in  the  text.  {Shortly.) 

In  this  elaborate  work,  which  has  been  in  active  preparat  ion  for  several  years,  the  author  has 
sought  to  give,  not  only  the  details  of  descriptive  anatomy  in  a clear  and  condensed  form,  but  also 
the  practical  applications  of  the  science  to  medicine  and  surgery.  The  work  thus  has  claims  upon 
the  attention  of  thegeneral  practitioner,  as  well  ns  of  thestudent,  enabling  him  not  only  to  re- 
fresh his  recollections  of  the  dissecting  room,  but  also  to  recognize  the  significance  of  all  varia- 
tions from  normal  conditions.  The  marked  utility  of  the  object  thus  sought  by  the  author  is 
self-evident,  and  his  long  experience  and  assiduous  devotion  to  its  thorough  development  are  a 
sufficient  guarantee  of  the  manner  in  which  his  aims  have  been  carried  out.  No  pains  ha  ve  been 
spared  with  the  illustrations.  Those  of  normal  anatomy  are  from  original  dissections,  drawn  on 
stone  by  Mr.  Hermann  Faber,  with  the  name  of  every  part  clearly  engraved  upon  the  figure, 
after  the  manner  of  “ Holden”  and  “ Gray,  ” and  in  every  typographical  detail  it  will  be  the 
effort  of  the  publishers  to  render  the  volume  worthy  of  the  very  distinguished  position  which  is 
anticipated  for  it. 

TALLIS  ( GEORGE  VI HER), 

Emeritus  Professor  of  Anatomy  in  University  College. , London. 

DEMONSTRATIONS  OF  ANATOMY;  Being  a Guide  to  the  Know- 
ledge of  the  Human  Body  by  Dissection.  By  Georgs  Viner  Ellis,  Emeritus  Professor 
of  Anatomy  in  University  College,  London.  From  the  Eighth  and  Revised  London 
Edition.  In  one  very  handsome  octavo  volume  of  over  700  pages,  with  256  illustrations. 
Cloth,  $4.25  ; leather,  $5.25.  ( Now  Ready  ) 

This  work  has  long  been  known  in  England  as  the  leading  authority  on  practical  anatomy, 
and  the  favorite  guide  in  the  dissecting-room,  as  is  attested  by  the  numerous  editions  through 
which  it  has  passed.  In  the  last  revision,  which  has  just  appeared  in  London,  the  accomplished 
author  has  sought  to  bring  it  on  a level  with  the  most  recent  advances  of  science  by  making  the 
necessary  changes  in  his  account  of  the  microscopic  structure  of  the  different  organs,  as  devel- 
oped by  the  latest  researches  in  textural  anatomy. 

Ellis’s  Demonstrations  is  the  favorite  text-book  | its  leadership  over  the  English  manuals  npon  dis- 


of  the  English  student  of  anatomy.  In  passing 
through  eight  editions  it  has  been  so  revised  and 
adapted  to  the  needs  of  the  student  that  it  would 
seem  that  it  had  almost  reached  perfection  in  this 


secting. — Phila.  Med.  Times,  May  24,  1879. 

As  a dissector,  or  a work  to  have  in  hand  and 
studied  while  one  is  engaged  in  dissecting,  we  re- 


special line.  The  descriptions  are  clear,  and  the  h af*  jhe  very  best  work  extant,  which  is  cer 

methods  of  pursuing  anatomical  investigations  are  taiuly  saying  a very  grea,t  deal.  As  a text-book  to 


given  with  such  detail  that  the  book  is  honestly 
entitled  to  its  name. — St.  Louis  Clinical  Record, 
J une,  1S79. 

The  success  of  this  old  manual  seems  to  he  as  well 
deserved  in  the  present  as  in  the  past  volumes. 
The  book  seem6  destined  to  maintain  yet  for  years 


be  studied  in  the  dissecting-room,  it  is  superior  to 
any  of  the  works  npon  anatomy.— Cincinnati  Med. 
News,  May  24,  1879. 

We  most  unreservedly  recommend  it  to  every 

practitioner  of  medicine  who  can  possibly  get  it. 

Va.  Med.  Monthly,  June,  1879. 


WILSON  (ERASMUS),  F.R.S. 

A SYSTEM  OF  HUMAN  ANATOMY,  General  and  Special.  Edited 

by  W.  II.  Gobrkciit,  M.D  , Professor  of  General  and  Surgical  Anatomy  in  the  Medical  Col- 
lege  of  Ohio.  Illustrated  with  three  hundred  and  ninety-seven  engravings  on  wood.  In 
one  large  and  handsome  octavo  volume,  of  over  600  pages  ; cloth,  $4  ; leather,  $5. 

gMITH  (HENRY  H.),  M.D.,  and  JJORNER  ( WILLIAM  E.),  M.D. , 

Prof,  of  Surgery  in  the  Univ.  of  Penna.,  &c.  Late  Prof,  of  Anatomy  in  the  Univ.  ofPenna. 

AN  ANATOMICAL  ATLAS  ; Illustrative  of  the  Structure  of  the 

Human  Body.  In  one  volume,  large  imperial  octavo,  cloth,  with  about  six  hundred  and 
fifty  beautiful  figures.  $4  50. 

V CHAFER  (ED  W A RD  ALBERT),  M.D., 

Ns  Assistant  Profetsor  of  Physiology  in  University  College,  London. 

A COURSE  OF  PRACTICAL  HISTOLOGY:  Being  an  Introduction  to 

the  Use  of  the  Microscope.  In  one  handsome  royal  12mo.  volume  of  304  pages,  with 
numerous  illustrations:  cloth,  $2  00.  (Just  Issued.) 


HORNER’S  SPECIAL  ANATOMY  AND  HISTOL- 
OGY. Eighth  edition,  extensively  revised  and 
modified  In  2 voIb.  8vo.,  of  over  1000  pages, 
with  320  wood  cnts  : cloth,  00 
SHARPEY  AND  QUAIN’S  HUMAN  ANATOMY. 
Revised,  by  Joseph  Lridt,  M l).,  Prof  of  Anat. 
in  Univ.  ol  Penn.  In  two  octavo  vols.  of  about 
1300  pages,  with  Ml  illustrations  Cloth,  $0  00. 
BELLAMY’S  STUDENT’S  GUIDE  TO  SURGICAL 
ANATOMY  : A Text-book  for  Students  prepa  ing 


for  their  Pass  Examination,  With  engravings  on 
wood  In  one  handsome  royal  12mo.  volume 
Cloth,  $2  25. 

CLELAND’S  DIRECTORY  FOR  THE  DISSECTION 
OF  THE  HUMAN  BODY.  In  one  small  volume 
royal  12mo.  of  182  pages:  oloth  $1  28. 

H A RTS  HORN  E'S  HANDBOOK  OF  ANATOMY  AND 
PHYSIOLOGY.  Second  edition,  revised  in  one 
royal  12mo.  vol.,  with  220  woodcuts;  cloth 
4 1 76. 
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[DALTON  ( J . <?.),  M.D., 

AS  Professor  of  Physiology  in  the  Oollege  of  Physicians  and  Surgeons,  New  York,  Ac. 

A TREATISE  ON  HUMAN  PHYSIOLOGY.  Designed  for  the  use 

of  Studentsand  Practitioners  of  Medicine  Sixth  edition,  thoroughly  revised  and  enlarged, 
with  three  hundred  and  sixteen  illustrations  on  wood.  In  one  very  beautiful  octavo  vol- 
ume, of  over  800  pages.  Cloth,  $5  50;  leather,  $0  50;  half  Russia,  $7.  ( Lately  Issued .) 


During  the  past  few  years  several  new  workeon  phy- 
Biology,  and  now  editions  of  old  works,  haveappeared, 
competing  for  theiavor  ol  the  medical  student,  but 
none  will  rival  this  new  edition  o!  Dalton.  As  now  en- 
larged, it  will  be  found  also  to  be,  in  general,  a satisfac- 
tory work  of  reference  for  the  practitioner. — Chicago 
Med.  Journ.  and  Examiner,  Jan.  1870 

l’rof.  Dalton  has  discussed  conflicting  theories  and 
conclusions  regarding  physiological  questions  with  a 
fairness,  a fulness,  and  a conciseness  which  lend  fresh- 
ness and  vigor  to  the  entire  book.  But  his  discussions 
have  been  so  guarded  by  a refusal  of  admission  to  those 
speculative  and  theoretical  explanations,  which  at  best 
exist  in  the  minds  of  observers  themselves  as  only  pro- 
babilities, that  none  of  his  readers  need  be  led  into 
grave  errorswhile  making  them  astudy. — The  Medical 
Record,  Feb.  19, 1876. 

The  revision  of  this  great  work  has, brought  it forward 
with  the  physiological  advances  of  theday.  and  renders 
It,  as  it  has  ever  been,  the  finest  work  for  students  ex- 
tant.— Nashville  Journ. of  Med.  and  Surg.,  Jan.  1876. 

For  clearness  and  perspicuity,  Dalton’s  Physiology 
commended  itself  to  the  student  years  ago,  and  was  a 
pleasant  relief  from  the  verbose  productions  which  it 
supplanted.  Physiology  has,  however,  made  many  ad- 
vances since  then — and  while  the  style  has  been  pre- 
served intact,  the  work  in  the  present  edition  has  been 
brought  up  fully  abreast  of  the  times.  Thenew  chemical 


notation  and  nomenclature  have  also  been  introduced 
nto  the  present  edition.  Notwilhsianding  the  multi- 
plicity of  text-books  on  physiology . this  wijl  lose  none 
jflts  old  lime  popularity.  The  mechanical  execution 
jf  the  work  i- all  that  could  be  desired. — Peninsular 
Tnurnal  of  Medicine,  Dec.  1876. 

This  popular  texi-book  on  physiology  comes  to  us  in 
its  sixth  edition  with  tin- addition  of  about  fifty  percent, 
of  new  matter,  chiefly  in  the  departments  of  patho- 
logical chemistry  and  the  nervous  system,  where  the 
principal  advances  have  been  realized.  With  so  tho- 
rough revision  and  additions,  that  keeptbe  work  well 
up  to  the  times,  its  continued  popularity  may  be  confi- 
dently predicted,  notwithstanding  the  competition  it 
may  encounter.  The  publisher’s  work  is  admirably 
done. — SI.  Louis  Med. and  Surg.  Journ.,  Dec.  1875 

We  heartily  welcome  this,  the  sixth  edition  of  this 
admirable  text-book,  than  whicluhereare  none  of  equal 
brevity  more  valuable.  1 1 iscordially  recommended  by 
the  Professor  of  Physiology  in  the  University  of  Louisi- 
ana, as  by  all  competent  teachers  in  the  United  States, 
and  wherever  the  English  language  is  read,  this  book 
has  been  appreciated.  The  present  edition,  with  its  :?  1 6 
admirably  executed  illustrations,  has  been  carefully 
revised  and  very  much  enlarged,  although  its  bulk  does 
not  seem  perceptibly  increased. — New  Orleans  Medical 
and  Surgical  Journal,  March,  1876. 


SJARPENTER  ( WILLIAM  B.),  M.D.,  F.R.S.,  F.G.S.,  F.L.S., 

U Registrar  to  University  of  London,  etc 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  Edited  by  Henry  Power, 

M B Loud.,  F.R.C.S.,  Examiner  in  Natural  Sciences,  University  of  Oxford.  A new 
American  from  the  Eighth  Revised  and  Enlarged  English  Edition,  with  Notes  and  Addi- 
tions by  Francis  G.  Smith,  M.D.,  Professor  oi  the  Institutes  of  Medicinein  the  Univer- 
sity of  Pennsylvania,  etc.  In  one  very  large  and  handsome  octavo  volume,  of  1688  pages, 
with  two  plates  and  373  engravings  on  wood.  Cloth,  $6  50  ; leather,  $6  60;  half  Russia, 
$7.  {Just  Issued.) 

We  have  been  agreeably  surprised  to  find  the  vol- 
ume so  complete  i«  regard  to  the  structure  and  func- 
tions of  the  nervous  system  in  all  its  relations,  a 
subject  that,  in  many  respects,  is  one  of  the  most  diffi- 
cult of  all,  iu  the  whole  range  of  physiology,  upon 
which  to  produce  a full  and  satisfactory  treatise  of 
the  class  to  which  the  one  before  as  belongs.  The 
additions  by  the  American  editor  give  to  the  work  as 
it  is  a considerable  value  beyond  that  of  the  last 
English  edition.  In  conclusion,  we  can  give  our  cor- 
dial recommendation  to  the  work  as  it  now  appears. 

The  editors  have,  with  their  additions  to  the  only 
work  on  physiology  in  our  language  that, in  thefull- 
est  sen-e  of  the  word,  is  the  production  of  a philoso- 
pher as  well  as  a physiologist,  brought  it  up  as  fully 
as  could  be  expected,  if  not  desired,  to  the  standard 
of  our  knowledge  of  its  subject  at  the  present  day. 

It  will  deservedly  maintain  the  place  it  has  always 
had  in  the  favor  of  the  medical  profession.— Journ. 
of  Nervous  and  Me,ntal  Disease,  April,  1877. 

Such  eDOrmousadvances  have  recently  been  made  in 
our  physiological  knowledge,  that  what  was  perfectly 


new  a year  or  two  ago.  looks  now  as  if  it  had  been  a 
received  and  established  fact  for  years.  In  this  ency- 
clopaedic way  it  is  unrivalled.  Mere,  as  it  seems  to 
us.  is  the  great  value  of  the  book;  one  is  safe  in  sending 
a student  to  it  for  information  on  almost  any  given 
subject,  perfectly  certain  of  the  fulDess  of  information 
it  will  convey,  and  well  satisfied  of  the  accuracy  with 
which  it  will  there  be  found  stated. — London  Med. 
Times  and  Gazette,  Feb.  17,  1877. 

The  merits  of  “ Carpenter’s  Physiology”  are  so  widely 
known  aud  appreciated  that  we  need  only  allude  briefly 
to  the  fact  that  in  the  latest  edition  will  be  found  a com- 
prehensive embodiment  of  the  results  of  recent  physio- 
logical investigation.  Care  has  been  taken  to  preserve 
the  practical  character  of  the  originn!  work  In  fact 
the  entire  work  has  been  brought  up  to  date,  and  bears 
evidence  of  the  amount  of  labor  that  has  been  bestowed 
upon  it  by  its  distinguished  editor,  Mr.Uenry  Power. 
The  American  editor  has  made  the  latest  additions,  in 
order  fully  to  cover  the  time  that  has  elapsed  since  the 
last  English  edition.— iV.  Y.  Med.  Journal,  Jan.  1877. 


JMOSTER  [MICHAEL),  M.D.,  F.R.S., 

J1  Prof,  of  Physiology  in  Cambridge  Univ,  England. 

TEXT-BOOK  OF  PHYSIOLOGY.  Latest  edition.  In  one  Iiand- 

some  12mo.  vol.  of  over  800  pages,  with  72  illustrations.  Cloth,  $3  00.  ( Just  Ready.) 

T,„  Vofter  has  combined  in  this  work  l he  con  diet-  c o mmend  it,  both  to  the  student  and  the  practitioner, 
■ 1;,IwleraUL  in  all  lexi-hooks-  < on  prehensive-  as  being  one  of  the  best  text-books  on  physiology  ox- 
10g 0 hrevnv  and  clearness.  After  a careful  Mat -The  Lendon  Lancet. 
perusal  of  the  whole  work  we  can  confidently  re- 


1 EHMANN’S  MANUAL  OF  CHEMICAL  PHYSIOL- 
OGY  ’ Translated  from  the  German,  with  Notes 
and  Additions,  by  J.  Cheston  Mokiub,  M.D.  With 
Illustrations  on  wood.  In  one  octavo  volume  o 
336  pages.  ClOlh,  $2  25. 


LEHMANN’S  PHYSIOLOGICAL  CHEMISTRY.  Com- 
plete In  two  large  octavo  volumeB  of  1200  pages, 
with  200  illustrations;  cloth,  >|!6. 
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A TTFIELD  (JOHN).  Ph.D., 

Professor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of  Great  Britain,  Ac. 

CHEMISTRY,  GENERAL,  MEDICAL,  AND  PHARMACEUTICAL; 

Including  the  Chemistry  of  the  U.  S.  Pharmacopoeia.  A Manual  of  the  General  Principles 
of  the  Science,  and  their  Application  to  Medicine  and  Pharmacy.  Eighth  edition,  revised 
by  the  author.  Tn  one  handsome  royal  12mo.  volume  of  700  pages,  with  illustrations. 
Cloth,  $2  50  ; leather,  $3  00.  ( Now  Ready.) 


We  have  repeatedly  expressed  our  favorable 
opinion  of  this  work,  and  ou  the  appearance  of  a 
new  edition  of  it,  little  remains  for  us  to  say,  ex- 
cep:  that  we  expect  this  eighth  edition  to  be  as 
indispensable  to  us  as  the  seventh  and  previous 
editions  have  been.  While  the  general  plan  and 
arrangement  have  been  adhered  to,  new  matter 
has  been  added  covering  the  observations  made 
since  the  former  edition  The  present  differs  from 
the  preceding  one  chiefly  in  these  alterations  and 
in  about  ten  pages  of  useful  tables  added  in  the 
appendix  —Am  Jour,  of  Pharmacy,  May,  1879. 

A standard  work  like  Attfleld’s  Chemistry  need 
only  be  mentioned  hy  its  name,  without  further 
comments.  The  present  edi'ion  contains  such  al- 
terations and  additions  as  seemed  necessary  for 
the  demonstration  of  the  latest  developments  of 
chemical  prin'-iples,  and  the  late-t  applications  of 
chemistry  to  pharmacy.  The  author  has  bestowed 
arduous  labor  on  the  revision,  and  toe  extent  of 
the  information  thus  introduced  may  be  estimated 
from  the  fact  that  the  index  '’ontains  three  hun- 
dred new  references  relating  to  additional  mat£r- 
ial . — Dm-ggistg'  Circular  and  Chemical  Gazette. 
May,  1879. 

This  very  popular  and  meritorious  work  has 
now  reached  its  e'ghrli  edition,  which  fact  speaks 
in  the  highest  terms  in  commendation  of  its  excel- 
lence. It  has  now  become  the  principal  text-book 


of  chemistry  in  till  the  medical  colleges  in  the 
United  States.  The  present  edition  contains  snch 
alterations  and  additions  as  seemed  necessary  for 
the  demonstration  of  the  latest  developments  of 
chemical  principles,  and  the  latest  applications  of 
chemistry  to  pharmacy.  It  is  scarcely  necessary 
for  us  to  say  that  it  exhibits  chemistry  in  its  pre- 
sent advanced  state. — Cincinnati  Medical  News, 
April,  1S79. 

The  popnlaritv  which  this  work  has  enjoyed  is 
owing  to  the  original  and  clear  disposition  of  the 
facts  of  the  science,  the  accuracy  of  the  details,  and 
t he  omission  of  much  which  freights  many  treatises 
heavily  without  bringing  cor  responding  instruction 
to  the  reader.  Ur.  Attfield  writes  for  students,  and 
primarily  for  medical  students;  he  always  has  an 
eye  to  the  pharmacopoeia  aad  its  ofBcinal  prepara- 
tions; and  he  is  continnally  putting  the  matter  in 
the  'ext  so  that  it  responds  to  the  questions  with 
which  each  section  is  provided.  Thus  the  stndeut 
learns  easily  and  can  always  refresh  and  test  bis 
knowledge. — Med  avdSurg.  Reporter,  April  19, ’79. 

We  noticed  only  about  two  vears  and  a half  ago 
the  oublication  of  the  preceding  edition,  and  re- 
marked upon  the  exceptionally  valuable  character 
of  the  work.  The  work  now  includes  the  whole  of 
t he  chemistry  of  the  pharmacoptBia  of  the  United 
Sfatps,  Great  Britain,  and  India.—  New  Remedies 
May,  1879. 


. QREENE  (WILLIAM  H.),  M.D., 

Demonstrator  of  Chemistry  in  Med.  Dept  , Univ.  of  Pe.nna. 

A MANUAL  OF  MEDICAL  CHEMISTRY.  For  the  Use  of  Students. 

Based  upon  Bowman’s  Medical  Chemistry.  In  one  royal  _12mo.  volume  of  312  pages. 
With  illustrations.  Cloth,  $1  75.  ( Now  Ready.) 


It  is  well  written,  and  gives  the  latest  views  on  1 
vital  chemistry,  a subject  with  which  mist  phyM-  I 
cians  are  not  sufficiently  familiar.  To  those  who 
may  wish  to  improve  their  knowledge  in  that  direc 
tion,  we  can  heartily  recommend  this  work  as  heiDg 
worthy  of  a careful  perusal. — Phila.  Med.  andSurg. 
Reporter,  Apiil  21,  1SS0.  | 


The  little  work  before  us  is  ooe  which  we  think 
will  be  studied  with  pleasure  and  profit.  The  de- 
scriptions, though  brief,  are  clear,  and  in  most  cases 
sufficient  for  the  purpose  This  book  will,  in  nearly 
all  cases,  meet  general  approval.—  Am.  Journ  of 
Pharmacy,  April,  1880. 


(I LASSEN  (ALEXANDER), 

Professor  in  the.  Royal.  Polytechnic  School,  Aix-la-Chapelle. 

ELEMENTARY  QUANTITATIVE  ANALYSIS.  Translated  with 

notes  and  additions  by  Eohar  F Smith,  Ph.D.,  Assistant  Prof,  of  Chemistry  in  the 
Towne  Scientific  School,  Univ.  of  Penna.  In  one  handsome  royal  12ino.  volume  of  3°4 
pages,  with  illustrations;  cloth,  $2  00.  ( Just  Ready.) 


It  is  probably  the  best  m-tnnal  of  an  elementary 
feature  extant.,  insomuch  as  its  methods  are  the  best. 


advancing  to  the  analysis  of  minerals  and  such  pro- 
ducts as  are  met  with  iu  applied  chemistry.  It  is 


r,  . , r » * - — iucu«.su  uuuis  as  are  met  wit  a iu  applied  chemistrv  Ii 

dltirm  naH«n  commencing  with  single  i an  indispensable  book  for  studeuts  in  chemistry 

determinations,  followed  by  separations,  and  then  ! Boston  Journ.  of  Chemistry , Oct.  187S.  ^ 


(A A LIjO  WA  Y (ROBERT),  F.O.S., 

Prof  of  Applied  Chemistry  in  the.  Royal  College,  of  Science,  for  Ireland,  etc 

A MANUAL  OF  QUALITATIVE  ANALYSIS.  From  the  Fifth  Lon- 

/js'crf*)1*011  one  neat  royal  I2mo.  volume,  with  illustrations ; cloth,  $2  75.  ( Lately 


Ii  EMSEN (IRA),  M.D.,  Ph.D., 

Professor  of  Chemistry  in  the  Johns  Hopkins  University,  Baltimore. 

^ 1 V *th^ r'  l HEORE  TICAL  CHEMISTRY,  witli  special  reference 

jm  e.iTZTVi  a u -•  h‘nd,0“e  •> 


BOWMAN’S  INTRODUCTION  TO  PRACTICAT 
CHEMISTRY,  INCLUDING  ANALYSIS  Six, h 

Amer.cao,  from  the  sixth  and  revised  London  edi- 
tion With  numerous  illustrations.  In  one  neat 
voL,  royal  12mo.,  cloth,  *2  ib. 


FrTrn(TS  0'’TUNKS  OF  ORGANIC 
V a,,  7.  KY  rrau’‘lH'e<l  'Villi  additions  from  the 

ph  ii 1 Pre,7n7,  ,K<ll'!”n-  l,y  lllA  Rkmskx  M U , 

c,.iipV«Pm  f'  ofoIh«",1«"yand  Physics  iu  Williams 
pp  cT'ii%T  “ UU°  volllme'  royal  12mo.  of  530 
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rpO  WNES  (GEORGE),  Fh.D. 

1 A MANUAL  OF  ELEMENTALLY  CHEMISTRY;  Theoretical  and 

Practical.  Revised  and  corrected  by  Henry  Watts,  B.A.,  F R.S.,  autborof  “A  Diction- 
ary of  Chemistry,”  etc.  With  a colored  plate,  and  one  hundred  and  seventy-seven  illus- 
trations. A new  American,  from  thi  twelfth  and  enlarged  London  edition.  Edited  by 
Robert  Bridges,  M.D.  In  one  large  royal  12mo.  volume,  of  over  1000  pages; 
cloth,  $2  75;  leather,  $3  25.  (Just  Issued.) 


This  work,  inorganic  and  organic,  is  complete  in 
one  convenient  volume.  In  its  earliest  editions  it 
was  fully  up  to  the  latest  advancements  and  theo- 
ries of  that  time.  In  its  present  form,  it  presents, 
in  a remarkably  convenient  and  satisfactory  man- 
ner, tlio  principles  and  leading  factsof  thechemistry 
of  to-day.  Concerning  the  mauner  in  which  the 
various  subjects  are  treated,  much  deserves  to  be 
6aid,  and  mostly,  too,  in  praise  of  the  book.  A re- 
view of  such  a work  at  Foiones's  Chemistry  within 
the  limits  of  a book-notice  for  a medical  weekly  is 
simply  outofthe  question.— Cincinnati  Lancet  and 
Clinic,  Dec.  14, 1878. 

When  we  state  that,  in  our  opinion,  the  present 
edition  sustains  in  every  respect  the  high  reputation 
which  its  predecessors  have  acquired  and  eujoyed, 
we  express  therewith  our  full  belief  in  its  intrinsic 
value  as  a text-book  and  work  of  reference.— Ami. 
Journ.  of  Pharm.,  Aug.  1878. 

The  conscientious  care  which  has  been  bestowed 
upon  it  by  the  American  and  English  editors  renders 
It  still  perhaps,  the  best  book  for  the  student  and  the 
practit’ioner  who  would  keepalive  the  acquisitions 
of  his  student  days.  It  has,  indeed,  reached  a some- 


what formidable  magnitude  with  its  more  than  a 
thousand  pages,  but  with  loss  than  this  no  fair  repre- 
sentation of  chemistry  as  it  now  is  can  be  given.  The 
type  is  small  but  very  clear,  and  the  sectious  are  very 
lucidly  arranged  to  facilitate  study  and  reference. — 
Med.  and  Surg.  Reporter,  Aug  3,  1878. 

The  work  is  too  well  known  to  American  students 
to  need  any  extended  notice;  sullice  it  to  say  that 
the  revision  by  the  English  editor  has  been  faithfully 
done,  and  that  Professor  Bridges  has  added  some 
fresh  and  valuable  matter,  especially  in  the  inor- 
ganic chemistry.  The  book  has  always  been  a fa- 
vorite in  this  country,  and  in  its  new  shape  bids 
fair  to  retain  all  its  former  prestige.— Boston  Jour, 
of  Chemistry,  Aug.  1878. 

It  will  be  entirely  unnecessary  for  ustornakeany 
remarks  relating  to  the  general  characlerof  Fowues’ 
Manual.  For  over  twenty  years  it  has  held  the  fore- 
most place  as  a text-book,  and  the  elaborate  and 
thorough  revisions  which  have  been  made  from  time 
to  time  leave  little  chance  for  any  wide  awake  ri  val  to 
step  before  it. — Canadian  Pharm.  Jour.,  Aug.  1878. 

As  a manual  of  chemistry  it  is  without  a superior 
in  the  language. — Md.  Med.  Jour.,  Aug.  1878. 


TJLOXAM  ( 0 . L.), 

AJ  Professor  of  Chemistry  in  King's  College,  London. 

CHEMISTRY,  INORGANIC  AND  ORGANIC.  From  the  Second  Lon- 
don Edition.  In  one  very  handsome  octavo  volume,  of  700  pages,  with  about  300  illus-- 
trations.  Cloth,  $4  00;  leather,  $5  00.  (Lately  Issued.) 


We  have  in  this  work  a completeand  most  excel- 
lent text-book  for  the  use  of  schools,  and  can  heart- 
ily recommend  it  as  such. — Boston  Med.  and  Surg . 
Journ.,  May  28,  1874. 

The  above  is  the  title  of  a work  which  we  can  most 
conscientiously  recommend  to  students  of  chemis- 
try. It  is  as  easy  as  a work  on  chemistry  could  be 
made,  at  the  same  time  that  it  presentsa  full  account 
of thatscience  as  it  now  stands.  We  have  spoken 
of  the  work  as  admirably  adapted  to  the  wants  of 
students  ; it  is  quite  as  well  suited  to  the  require- 
ments of  practitioners  who  wish  to  review  their 
chemistry,  or  have  occasion  to  refresh  their  memo- 
ries on  any  point  relating  to  it.  In  a word,  it  is  a 
book  to  be  read  by  all  who  wish  to  know  what  is 
the  chemistry  of  the  present  day. — American  Prac- 
titioner, Nov.  1878. 


It  would  be  difficult  for  a practical  chemist  and 
teacher  to  find  any  material  fault  with  this  most  ad- 
mirable treatise.  The  author  has  given  us  almost  a 
cj  clopaidia  within  the  limits  of  a convenient  volume, 
and  has  done  so  without  penning  the  useless  para- 
graphs too  commonly  making  up  a great  part  of  the 
bulk  of  many  cumbrous  works.  The  progressive 
scientist  is  not  disappointed  when  he  looks  for  the 
record  of  new  and  valuable  processes  and  discover- 
ies, while  the  cautious  conservative  does  not  find  its 
pages  monopolized  by  uncertain  theories  and  specu- 
lations. A peculiar  point  of  excellence  is  the  crys- 
tallized form  of  expression  in  which  great  truths  are 
expressed  in  very  short  paragraphs.  One  is  surprised 
at  the  brief  space  allotted  to  an  important  topic,  and 
yet,  after  reading  it,  he  feels  that  little,  ifany  more 
should  have  been  said.  Altogether,  it  is  seldom  you 
see  a text-book  so  nearly  faultless.  — Cincinnati 
Lancet,  Nov.  1S73. 


SILO  WES  ( FRANK),  D.Sc.,  London. 

VA  Senior  Science-  Master  at  the  High  School,  Newcastle-under-Lyme,  etc. 

AN  ELEMENTARY  TREATISE  ON  PRACTICAL  CHEMISTRY 

AND  QUALITATIVE  INORGANIC  ANALYSIS.  Specially  adapted  for  Use  in  the 
Laboratories  of  Schools  and  Colleges  and  by  Beginners.  Seoond  American  from  the 
Third  and  Revised  English  Edition.  In  one  very  handsome  royal  12mo.  volume  ol 
372  pages,  with  47  illustrations.  Cloth,  $2  50.  (Just  Ready.) 

ference  and  instruction  in  his  library.  As  a rule, 
such  volumes  are  too  techu.cil  and  abstruse  for 
study  without  some  didactic  aid,  but  the  volume 
presented  is  easy  of  comprehension,  and  will  be  of 
groat  value  to  college  students  and  busy  practition- 
ers.—A.  Y.  Am.  Med.  Bi-Weekly,  Aprils,  1SS1. 

The  tables  particularly  demand  praise,  for  they 
are  admirahly  formed,  both  for  convenience  of  re- 
ference and  fulness  of  i formation.  In  short  we 
do  not  remember  lo  have  met  with  a book  which 


This  is  a valuable  work  for  those  about  to  com- 
mence chemistry,  the  more  so  as  by  its  use  they  are 
simul'aneously  acquainted  with  the  manipulation 

of  chemical  analysis,  a method  which  is  the  most 

valuable  to  impart  a thorough  knowledge  of  Ohemie- 
try.  It  is  a very  good  little  book,  aud  will  make 
for  itself  many  warm  friends  aud  supporters.  It 
treats  the  subject  well  aud  the  tabl-s  are  very  clear 
and  valuable. — St.  Louis  Med.  and  Surg.  Journ., 
Mar.  1881. 

This  work  is  not  only  well  adapted  for  use  as  a 
text- book  in  medical  colleges,  hut  is  also  one  of  tiie 
best  that  a practitioner  can  have  for  convenient  re- 


UiH  loimjiiiuci  tv/  ...  

could  bettor  serve  the  student  as  a guide  to  the  sys- 
tematic si ud y of  inorganic  chemistry.— Louisville 
Med.  News,  March  12,  1881. 


KNAPP’S  TECHNOLOGY ; or  Chemistry  Applied  to 
the  Arts  and  to  Manufactures.  With  American 
additions  by  Prof.  W alter  R.  Johnson.  In  two 


very  handsome  oetavo  volumes,  with  500  wood 
eugraviugs, cloth,  $6  00. 
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pARRISH  {ED  WARD), 

hate  Professor  of  Materia  Median  in  the  Philadelphia  College  of  Pharmacy. 

A TREATISE  ON  PHARMACY.  Designed  as  a Text-Book  for  the 

Student,  and  as  a Guide  for  the  Physician  and  Pharmaceutist.  With  many  Formulae  and 
Prescriptions.  Fourth  Edition,  thoroughly  revised,  by  Thomas  S.  Wiegand.  In  one 
handsome  octavo  volume  of  977  pages,  with  2S0  illustrations  ; cloth,  $5  50  ; leather,  $6  60; 
half  Russia,  $7.  ( Lately  Issued.) 


Of  Or  Parrish’.-  greai  work  on  pharmacy  It  only 
remains  to  he  said  that  the  editor  has  accomplished 
his  work  so  well  as  to  maintain,  in  this  fourth  edi- 
tion the  high  standard  of  excellence  which  it  had 
attained  in  previous  editions,  it uder  the  editorship  of 
its  accomplished  author.  This  has  not  been  accom 
pltshed  without  much  labor, and  many  addltiousand 
improvements,  involving  changes  in  the  arrauge- 
mentof  the  several  parts  of  the  work,  and  the  addi- 
tion of  much  new  matter.  With  the  modifications 
thus  effected  it  constitutes,  as  now  presented , a com- 
pendium of  the  scieuce  and  art  indispensable  to  the 
pharmacist,  and  of  the  utmost  value  to  every 
practiiiouer  of  medicine  desirous  of  familiarizing 
himself  with  the  pharmaceutical  preparation  of  the 
articles  which  he  prescribes  for  his  patients. — Chi- 
cago Me.d.  Journ.,  July,  1S74. 

The  work  is  eminently  practical,  and  has  the  rare 
merit  of  being  readable  and  interesting,  while  it  pre- 
serves a strictly  sciemificcharacter  The  whole  work 
reflectsthegrealest  credit  onauthor, editor  and  pub- 
lisher. It  will  couve  ysomeides  of  the  liberality  which 
hasbeenhestowed  upon  Reproduction  when  we  men- 
tion that  thereare  no  less  than  2S0carefnlly  executed 
Illustrations.  I n conclusion,  we  heartily  recommend 


the  work,  not  only  to  pharmacists,  but  also  to  the 
multitude  of  medical  practitioners  who  are  obliged 
to  compound  theirown  medicines.  It  w ill  ever  hold 
an  honored  place  on  our  own  bookshelves. — Dublin 
Med.  Press  and  Circular , Aug.  12,  1S74. 

We  expressed  our  opinion  of  a former  edition  in 
terms  of  unqualified  praise,  aud  we  are  in  no  mood 
to  detract  from  that  opinion  in  reference  to  the  pre- 
sent edition,  the  preparation  of  which  has  fallen  into 
competent  hands.  It  is  a book  with  which  no  pharma- 
cist can  dispense,  aud  from  which  no  physician  can 
fail  to  derive  much  information  of  value  to  him  in 
practice. — Pacific  Med.  and  Surg . Journ. , June, '74. 

Perhaps  one,  if  not  the  most  important  book  upon 
pharmacy  which  has  appeared  in  the  English  lan- 
guage has  emanated  from  the  transatlantic  press. 
“ Parrish's  Pharmacy”  is  a well-known  wo  ikon  this 
side  of  the  water,  aud  the  factshows  us  that  a really 
useful  work  neverbecomes  merely  local  in  its  fame. 
Thanks  to  the  judicious  editing  of  Mr.  Wiegand,  the 
posthumous  edition  of  “Parrish”  has  been  saved  to 
the  public  with  all  the  mature  experience  of  its  au- 
thor. and  perhaps  none  the  worse  for  a dash  of  new 
blood. — Land.  Pharm.  Journal,  Oct.  17,  1874. 


QRIFFITH  { ROBERT  E.),  M.D. 

A UNIVERSAL  FORMULARY,  Containing  the  Methods  of  Prepar- 
ing and  Administering  Officinal  and  other  Medicines.  The  whole  adapted  to  Physiciai  e and 
Pharmaceutists.  Third  edition,  thoroughly  revised,  with  numerous  additions,  bj  John  M. 
Maisch,  Professor  of  Materia  Medicain  the  Philadelphia  College  of  Pharmacy.  In  one  large 
andhandsome  octavovolumeof  about  SOOpp.,  cl.,  $450  ; leather,  $5  50.  ( Lately  Issued.) 


To  the  druggist  a good  formulary  is  simply  indis- 
pensable. aud  perhaps  no  formulary  has  been  more 
extensively  used  than  the  well-known  work  before 
us.  Many  physicians  have  to  officiate,  also,  as  drug- 
gists. This  is  true  especially  of  the  country  physi- 
cian, and  a work  which  shall  teach  him  the  means 
by  which  to  administer  or  combine  his  remedies  in 
the  most  efficacious  and  pleasaut  manner,  will  al- 
ways hold  its  place  upon  his  shelf  A formulary  of 
this  kiud  is  of  benefit  also  to  the  city  physician  in 
largest  practice.— Cincinnati  Clinic,  Feb.  21.  1874. 


A more  complete  formulary  than  it  is  in  its  pres- 
ent form  the  pharmacist  or  physician  could  hardly 
desire.  To  the  first  some  such  work  is  indispensa- 
ble, and  it  is  hardly  less  essential  to  the  practitioner 
who  compounds  his  own  medicines.  Much  of  what 
is  contained  in  the  introduction  ought  to  be  com- 
mitted to  memory  by  every  student  of  medicine. 
As  a help  to  physicians  it  will  be  found  invaluable, 
and  doubtless  will  make  its  way  into  libraries  not 
already  supplied  with  a standard  work  of  the  kind  . 
— The  American  Practitioner , I^tuisville,  July,  ’74. 


pu  R Q UFA  RSOF  [ROBERT],  M.D. , 

T.ectnre.r  on  Materia  Medico,  at  St.  Mary's  Hospital  Medical  School. 

A GUIDE  TO  THERAPEUTICS  AND  MATERIA  MEDICA.  Ste- 

c'nrl  American  edition,  revised  by  the  Author.  Enlarged  and  adapted  to  the  U.  S. 
Pharmacopoeia.  By 'Frank  Woodbdrv,  M.D.  In  one  neat  roy  al  12mo.  volume  of  498 
pages:  cloth,  $2.25.  (Just  Ready.) 


The  appearance  of  a new  edition  of  this  conve- 
nient and  handy  book  iu  less  than  two  years  may 
certainly  be  taken  as  an  indication  of  its  useful- 
ness. Its  convenient  arrangement,  aud  its  terse- 
ness, and,  at  the  same  time,  completeness  of  the 
information  given,  make  it  a handy  book  of  refer- 
ence.— Am.  Journ  of  Pharmacy,  June,  1879. 

This  work  contains  In  moderate  compass  such 
well-digested  facts  concerning  the  physiological 
and  therapeutical  action  of  remedies  as  are  reason- 
ably established  np  to  the  present  time.  By  a con- 
venient arrangement  the  corresponding  effects  of 
each  article  in  health  and  disease  are  presented  in 
parallel  c<  him  ns,  not  only  rendering  reference 
easier  bnt  also  impressing  the  facts  more  strongly 
upon  the  mind  of  the  reader.  The  book  has  been 
adapted  to  the  wants  of  tho  American  student,  aud 


CHRISTISON’S  DISPENSATORY.  With  copious  ad- 
dilions,  and  213  large  wood  engravings  By  R. 
EobEBPiKT.D  Grivsith,  M.D.  One  vol.  8vo.,  pp 
1000,  cloth,  *4  00. 


copions  notes  have  been  introduced,  embodying  the 
latest  revision  of  the  Pharmacopmia,  together  wi'h 
the  antidotes  to  the  more  prominent  poisons,  and 
such  of  the  newer  remedial  agents  as  seemed  neces- 
sary to  the  completeness  of  the  work.  Tables  of 
weights  aud  measures,  aud  a good  alphabetical  in- 
dex end  the  volume. — Dm ggists'  Circular  and 
Chemical  Gazette.,  June,  1879. 

It  is  a pleasure  to  think  that  the  rapidity  wllh 
which  a second  edition  Is  demanded  may  be  taken 
as  an  Indication  that  the  sense  of  appreciation  of  the 
value  of  reliable  information  regarding  the  use  of 
remedies  1-  not  entirely  overwhelmed  in  the  cultiva- 
tion of  pathological  studies,  characteristic,  of  the  pre- 
sent day.  Tills  work  csrtainly  merits  the  success  it 
has  so  quickly  achieved.— A’eto  Remedies,  July,  ’79. 


CARPENTER’S  PRIZE  ESSAY  ON  THE  0SE  OF 
Ai.corouc  LtqtTORs  in  Health  and  Disease.  Now 
edition,  with  a Preface  by  D,  F.Condie  M.D. .and 
explanations  of  scientific  words.,  In  oneneatl2mo. 
volume,  pp.  178,  doth,  60  cents. 
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\JTILLE  (A  LFRED),  M.  /)..  LL.D.,  and  .1 TA1SCH  (JOHN  HJ.).  PI,./).. 

^ Prof,  of  Theory  and  Pract  ice  of  Medicine  Prof.  of  Mat  Med.  and  Pot  in  Phil  a. 

and  of  Clinical  Med.  in  Univ.  of  Pa.  Coll.  Pharmacy , Secy,  to  the  American 

Pharmaceuti  ca.  1 Ansociation . 

THE  NATIONAL  DISPENSATORY:  Contaiciinp  the  Natural  History, 

Chemistry,  Pharmacy,  Actions  and  Uses  of  Medicines,  including  those  recognized  in 
the  Pharmacopoeias  of  the  United  States,  Great  Britain,  and  Germany,  with  numer- 
ous references  to  the  French  Codex.  Second  edition,  thoroughly  revised,  with  numerous 
additions.  In  one  very  handsome  octavo  volume  of  1692  pages, with  2.19  illustrations. 
Extra  cloth,  $f>  75;  leather,  raised  bands,  $7  50;  half  Russia,  raised  bands  and  open 
back,  $8  25.  (Now  Ready  ) 


Preface  to  the  Second  Edition. 

The  demand  which  has  exhausted  in  a few  months  an  unusually  large  edition  of  the  National 
Dispensatory  is  doubly  gratifying  to  the  authors,  as  showing  that  they  were  correct  in  thinking 
that  the  want  of  such  a work  was  felt  by  the  medical  and  pharmaceutical  professions,  and  that 
their  efforts  to  supply  that  want  have  been  acceptable.  This  appreciation  of  their  labors  has 
Stimulated  them  in  the  revision  to  render  the  volume  more  worthy  of  the  very  marked  favor 
with  which  it  has  been  received.  The  first  edition  of  a work  of  ruch  magnitude  must  necessarily 
be  more  or  less  imperfect  ; and  though  but  little  that  is  new  and  important  has  been  brought 
to  light  in  the  short  interval  since  its  publication,  yet  the  length  of  time  during  which  it  was 
passing  through  the  press  rendered  the  earlier  portions  more  in  arrears  than  the  la  er.  The 
opportunity  for  a revision  has  enabled  the  authors  to  scrutinize  the  work  as  a whole,  and  to 
introduce  alterations  and  additions  wherove-  there  has  seemed  to  be  occasion  for  improve- 
ment or  greater  completeness.  The  principal  changes  to  be  noted  are  the  introduction  of  seve- 
ral drugs  under  separate  headings,  and  of  a large  number  of  drugs,  chemicals,  and  pharma- 
ceutical preparations  classified  as  allied  drugs  and  preparations  under  the  heading  of  more 
important  or  better  known  articles;  these  additions  comprise  in  part  nearly  the  entire  German 
Pharmacopoeia  and  numerous  articles  from  the  French  Codex.  All  new  investigations  which 
came  to  the  authors’  notice  up  to  the  time  of  publication  have  received  due  consideration. 

The  series  of  illustrations  has  undergone  a corresponding  thorough  revision.  A number  have 
been  added,  and  still  more  have  been  substituted  for  such  as  were  deemed  less  satisfactory. 

The  new  matter  embraced  in  the  text  is  equal  to  nearly  one  hundred  pages  of  the  first  edition. 
Considerable  as  are  these  changes  as  a whole,  they  have  been  accommodated  by  an  enlargement 
of  the  page  without  increasing  unduly  the  size  of  the  volume. 

While  numerous  additions  have  been  made  to  the  sections  which  relate  to  the  physiological 
action  of  medicines  and  their  use  in  the  treatment  of  disease,  great  care  has  been  taktn  to 
make  them  as  concise  as  was  possible  without  rendering  them  incomplete  or  obscure.  The 
doses  have  been  expressed  in  the  terms  both  of  troy  weight  and  of  the  metrical  system,  for  the 
purpose  of  making  those  who  employ  the  Dispensatory  familiar  w.th  the  latter,  and  paving  the 
way  for  its  introduction  into  general  use. 

The  Therapeutical  Index  has  been  extended  by  about  2250  new  references,  making  the  total 
number  in  the  present  edition  ab  ut  6000. 

The  articles  there  enumerated  as  remedies  for  particular  diseases  are  not  only  those  which, 
in  the  authors’  opinion,  are  curative,  or  even  benefioial,  but  those  also  which  have  at  any  time 
been  employed  on  the  ground  of  popular  belief  or  professional  authority.  It  is  often  of  as 
much  consequence  to  be  acquainted  with  the  worthlessness  of  certain  medicines  or  with  the 
narrow  limits  of  their  power,  as  to  know  the  weU  attested  virtues  of  others  and  the  conditions 
under  which  they  are  displayed.  An  additional  value  posse  sed  by  suoh  an  Index  is,  that  it 
contains  the  elements  of  a natural  classification  of  medicines,  founded  upon  an  analysis  of  the 
results  of  experience,  which  is  the  only  safe  guide  in  the  treatment  of  disease. 


This  evidence  of  success,  seldom  paralleled, 
shows  clearly  how  well  the  authors  have  met  the 
existing  needs  of  the  pharmaceutical  and  medical 
professions.  Gratifying  as  it  must  be  to  them,  they 
have  embraced  the  opportunity  offered  for  a thor- 
ough revision  of  the  whole  work,  striving  to  em- 
brace within  it  all  that  might  have  been  omitted  in 
the  former  edition,  and  all  that  has  newly  appeared 
of  sufficient  importance  during  the  time  of  its  col- 
laboration, and  the  short  interval  elapsed  since  the 
previous  publication.  After  hiving  gone  carefully 
through  the  volume  we  must  admit  that  the  authors 
have  labored  faithfully,  and  with  success,  in  main- 
taining the  high  character  of  their  work  as  a com 
pendium  meeting  the  requirements  of  the  day,  to 
which  one  can  safely  tnrn  in  quest  of  the  latest  in- 
formation concerning  everything  worthy  of  notice  in 
connection  with  Pharmacy,  Materia  Medica,  and 
Therapeutics. — Am.  Jour,  of  Pharmacy,  Nov.  1879. 

It  is  with  great  pleasure  that  we  announce  to  our 
readers  the  appearance  of  a second  edition  of  the 
National  Dispensatory.  The  total  exhaustion  of  the 
first  edition  in  the  short  space  of  six  months,  is  a 
sufficient  testimony  to  the  value  placed  upon  the 
work  by  the  profession.  It  appears  that  t lie  rapid 
sale  of  the  first  edition  must  have  iuduced  both  the 
editors  and  the  publisher  to  make  preparations  for 
a new  edition  immediately  after  the  first  had  been 
issued,  for  we  find  a large  amount  of  new  matter 
added  and  a good  deal  of  the  previous  text  altered 
and  Improved,  which  proves  that  the  authors  do  not 
intend  to  let  the  grass  grow  under  their  feet,  but  to 


keep  the  work  up  to  the  time. — New  Remedies,  Nov. 
1879. 

This  is  a great  work  by  two  of  the  ablest  writers  on 
materia  medica  in  Atneri-a  The  authors  have  pro- 
duced a work  which,  for  accuracy  and  comprehensive- 
ness, is  unsurpassed  bv  any  work  on  the  subject.  The  e 
is  no  book  in  the  English  language  which  contains  so 
much  valuable  information  on  the  various  articles  of 
the  materia  medica.  The  work  has  cost  the  authors 
ye trs  of  laborious  study,  but  they  have  succeeded  in 
producing  a dispensatory  which  is  not  only  national, 
but  will  he  a lasting  memorial  of  the  learning  and 
ability  of  the  authors  who  produced  it. — Edinburgh 
Medical  Journal,  Nov.  1S79. 

It  is  by  far  more  international  or  nnlversal  than 
any  other  book  of  the  kiud  in  our  language,  and 
more  comprehensive  in  every  sense.—  Pacific  Med. 
and  Sury.  Jou'  n.,  Oct.  1879. 

The  National  Dispensatory  is  beyond  dispute  the 
very  best  authority.  It  is  throughout  complete  in 
all  the  necessary  details,  clear  and  lucid  in  its  ex- 
planations, and  replete  with  references  to  the  most 
recent  writings,  where  further  particulars  can  be 
obtained,  if  desired.  Its  value  is  greatly  enhanced 
by  the  extensive  iudioes— a general  index  of  materia 
medica,  etc.,  and  also  an  index  of  therapeutics  It 
would  he  a work  of  supererogation  to  say  mors  about 
(ids  well  known  work.  No  practising  physician  can 
afford  to  be  without  the  National  Dispensatory.— 
Canada  Med.  and  Sury.  Journ.,  Feb.  I860. 
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VTILLE  (ALFRED),  M.D., 

Professor  of  Theory  and  Practice  of  Medicine  in  the  University  of  Penna. 

THERAPEUTICS  AND  MATERIA  MEDICA  ; a Systematic  Treatise 

on  the  Action  and  Usee  of  Medicinal  Agents,  including  their  Description  and  History. 
Fourth  edition,  revised  and  enlarged.  In  two  targe  and  handsome  8vo  . vols.  of  about  2000 
pages.  Cloth,  $10;  leather,  $12;  half  Russia,  $13.  (Lately  Issued.) 


It  ts  unnecessary  to  do  mncli  more  than  to  an- 
nounce the  appearance  of  the  fourth  edition  of  this 
well  known  aud  excellent  work. — Brit,  and  For. 
Med.-Chir.  Review,  Oct  lb7o. 

For  all  who  desire  a complete  work  on  therapeu- 
tics aud  materia  medica  for  reference,  i n cases  in- 
volving medico-legal  questions,  as  well  as  forin- 
formation  concerning  remedial  agents,  Dr  Stilld’sis 
“ oar  *-.r  ;e  lienee"  the  work.  Beingout  of  print, by 
the  exhanstion  of  former  editions,  t he  author  has  laid 
the  profession  under  renewed  obligations,  by  the 
careful  revision,  importantadditions,  and  timely  re- 
issuing a work  not  exactly  supplemented  by  any 
other  in  the  English  language,  if  in  any  language. 
The  mechanical  execution  handsomely  sustains  the 
well-known  skill  and  good  taste  of  the  publisher. — 
St.  Louis  Med.  and  Surg.  Journal,  Dec  1874. 

From  the  publication  of  the  first  edition  “Stilld’s 
Therapeutics”  has  been  one  of  the  classics;  its  ab- 
sence from  our  libraries  would  create  a vacuum 
which  could  be  filled  by  no  other  work  in  the  lan- 
guage, and  its  presence  supplies,  in  the  two  volumes 


of  the  present  edition,  a whole  cyclopaedia  of  thera- 
peutics.— Chicago  Medical  Journal,  Feb.  1S75. 

The  rapid  exhaustion  ofthreeeditions  and  the  uni- 
versal favor  with  which  the  work  has  been  received 
by  the  medical  profession,  are  sufficient  proof  of  its 
excellence  as  a repertory  of  practical  and  useful  in- 
formation for  the  physioian.  The  edition  before  us 
fully  sustains  this  verdict,  as  the  work  has  been  care- 
fully revised  and  in  some  portions  rewritten,  bring- 
ing it  up  to  the  present  time  by  the  admission  of 
chloral  and  croton  chloral  nitrite  of  amyl,  bichlo- 
ride of  methylene,  metliylic  ether,  lithium  com- 
pounds, gelseminnm,  and  other  remedies. — Am. 
Journ.  of  Pharmacy,  Feb.  1S75. 

We  can  hardly  admit  that  it  has  a rival  in  the 
multitude  of  its  citations  and  the  fulness  of  its  re- 
search into  clinical  histories,  and  we  must  assign  it 
a place  in  the  physician’s  library;  not,  indeed,  as 
fully  representing  the  present  state  of  knowledge  in 
pharmacodynamics,  but  aR  by  far  the  most  complete 
treatise  upon  the  clinical  and  practical  side  of  the 
question. — Boston  Med.  and  Surg.  Journal,  Nov.  0, 
1S74. 


(lORNIL  ( V .),  AND  JDANYIER  (L.), 

Prof  . in  the  Faculty  of  Med  , Paris.  -*.L  Prof  in  the.  College  of  France.. 

MANUAL  OF  PATHOLOGICAL  HISTOLOGY.  Translated,  with 

Notes  and  Additions,  by  E.  0.  Shakespeare,  M.D.,  Pathologist  and  Ophthalmic  Surgeon 
to  Pbilada.  Hospital,  Lecturer  on  Refraction  and  Operative  Ophthalmic  Surgery  in  Univ. 
of  Penna.,  and  by  Henry  C.  Simes.  M D.,  Demonstrat'r  of  Pathological  Histology  in 
the  Univ.  of  Pa.  In  one  very  handsome  octavo  volume  of  over  760  pages,  with  over 
350  illustrations  Cloth,  $5  50;  leather,  $6  50;  half  Russia,  $7.  (Just  Ready.) 

The  work  of  Cornil  and  Ranvier  is  so  well  known  as  a lucid  and  accurate  text  book  on  its 
important  subject,  that  no  apology  is  needed  in  presenting  a translation  of  it  to  the  American 
profession.  It  is  only  necessary  to  say  that  the  labors  of  Drs.  Shakespeare  and  Simes  have 
been  by  no  means  confined  to  the  task  of  rendering  the  work  into  English.  As  it  appeared  in 
France,  in  successive  portions,  between  18(58  and  1876,  a part  of  it,  at  least,  was  somewhat  in 
arrears  of  the  present  state  of  science,  while  the  diffuseness  of  other  portions  rendered  conden- 
sation desirable.  The  translators  have,  therefore,  sought  to  bring  the  work  up  to  the  day, 
a.nd,  at  the  same  time,  to  reduce  it  in  size,  at  far  as  practicable,  without  inrairing  its  crm- 
pleteness  These  changes  will  be  found  throughout  the  volume,  the  most  extensive  being  in 
the  sections  devoted  to  Sarcoma,  Carcinoma,  Tuberculosis,  the  Bloodvessels,  the  Mammae,  and 
the  classification  of  tumors  Corresponding  modifications  have  been  made  in  the  very  exten- 
sive and  beautiful  series  of  illustrations,  and  every  care  has  been  taken  in  the  typographical 
execution  to  render  it  one  of  the  most  attractive  volumes  which  have  issued  from  the  American 
press. 


We  have  nohesltstion  iu  cordially  recommending 
the  English  transition  ofCornil  & Ranvier’s  ‘‘Pa- 
thological Histology”  as  the  best  work  of  the  kird 
in  any  language,  and  as  giving  to  its  readers  a 
trustworthy  guide  in  obtaining  a broad  and  solid 
basis  for  the  appreciation  of  the  practical  bearings 
of  pathological  anatomy. — Am.  Journ.  of  Med. 
Sciences,  Aoril,  1880. 

This  important  work,  in  its  American  dress,  is  a 
welcome  offering  to  all  students  of  the  subjects 
which  it  treats.  The  great  mass  of  material  is 
arranged  naturally  and  comprehensively.  The 
classification  of  tumors  is  clear  and  full,  so  far  as 
the  subject  admits  of  definition,  and  this  one  chap- 
ter is  worth  the  price  of  the  book  The  illustra- 
tions are  copious  and  well  chosen.  Without  the 
slightest  hesitation,  the  translators  deserve  honest 
thanks  foY  placing  this  indispensable  work  in  the 
hands  of  American  students. — Phila.  Med  Times, 
April  24,  >880 

This  *olnme  we  cordially  commend  to  the  profes- 
sion. . It  will  prove  a valuable,  almost  necessary, 
addition  to  the  libraries  of  students  who  are  to  be 
physicians,  and  to  the  libraries  of  students  who  are 
physicians.—  American  Practitioner , June,  1880 


Their  book  is  not  a collection  of  the  work  of  others, 
but  has  been  written  in  the  laboratory  beside  the 
microscope.  It  bears  tbs  marks  of  personal  knowl- 
edge and  investigation  upon  every  page,  controlled 
by  aud  controlling  the  work  of  others.  ...  In 
short,  its  translation  has  made  it  the  best  work  iu 
pathology  attainable  iu  our  language,  one  that  every 
student  certainly  ought  to  have. — Archives  of  Med- 
icine, April,  18S0. 

This  work,  in  the  original,  has  for  years  past 
occupied  a prominent  place  in  Ihe  library  of  French 
pathologists,  aR  we  should  naturally  be  led  to  be- 
lieve from  the  reputation  of  the  distinguished  au- 
thors Now  that  it  has  been  presented  to  the  Eng- 
lish student  for  the  first  time,  it  will  be  perused 
with  unusual  interest.  The  il lustrations  are  by  no 
means  the  least  valuable  part  of  the  work.  Indis- 
pensable as  they  are  to  any  work  of  this  nature, 
iu  the  work  before  us  the  artist  lias  succeeded  in 
producing  cuts  which  will  prove  unusually  valuable 
to  the  reader.  The  translation  is  well  doue,  and 
gives  evideuce  throughout  the  volumo  that  it  was 
mide  by  a person  thoroughly  conversant  with  the 
subject. — N.  Y.  Med.  Gazette,  Feb.  28,  1880. 


G LUGE’S  ATLAS  op  PATHOLOGICAL  HISTOLOGY. 
Translated,  with  Notes  and  Additions,  by  Joseph 
Leiot,  M.  D.  In  one  volume,  very  large  Imperial 
quarto,  with  320  copper-plate  figures,  plain  aud 
colored,  cloth.  $4  00. 


PAVY’S  TREATISE  ON  THE  FUNCTION  OF  DI- 
GESTION: Its  Disorders  aud  their  Treslmont. 
From  the  second  London  edition  In  one  hand- 
some volume,  small  octavo,  cloth,  $2  00. 
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WEN  \ VICK  [SA  M UEL),  M.D. , 

Assistant  Physician  to  the  London  Hospital* 

TITE  STUDENT’S  GUIDE  TO  MEDICAL  DIAGNOSIS.  From  the 

Third  Revised  and  Enlarged  English  Edition.  With  eighty-four  illustrations  on  wood. 
In  one  very  handsome  volume,  royal  12mo.,  cloth,  $2  25.  ( Just  Issued.) 


QUEEN  {7.  HENRV),  M.D., 

Lecturer  on  Pathology  and  Morbid  Anatomy  at  Oharing-Oroxx  Hospital  Medical  School,  etc. 

PATHOLOGY  AND  MORBID  ANATOMY.  Fourth  American,  from 

the  Fifth  Enlarged  and  Revised  English  Edition.  In  one  very  handsome  octavo  volume 
of  about  350  pages,  with  138  line  engravings;  cloth,  $2  25.  ( Just  Ready.) 

Extract  prom  the  Author’s  Preface. 


In  preparing  the  fifth  edition  of  my  Text-book  on  Pathology  and  Morbid  Anatomy.  T hnve 
again  added  much  new  matter,  with  the  object  of  making  the  work  a more  complete  guide  for 
the  student.  All  the  chapters  have  been  carefully  revised,  some  alterations  have  been  made  in 
the  arrangement  of  the  work,  and  an  addition  has  been  made  to  the  number  of  wood-cuts.  The 
new  wood  cuts,  as  in  previous  editions,  have  been  drawn  by  Mr.  Collings  from  my  own  micro- 
scopical preparations. 


JDRISTO  WE  (JOHN  SYER),  M.D. , F.R.C.P. , 

Physician  and  Joint  Lecturer  on  Medicine , St . Thomas' s Hospital. 

A TREATISE  ON  THE  PRACTICE  OF  MEDICINE.  Second 

American  edition,  revised  by  the  Author.  Edited,  with  Additions,  by  James  H.  Hutch- 
inson, MD.,  Physician  to  the  Penna.  Hospital.  In  one  handsome  octavo  volume  of 


nearly  1200  pages.  With  illustrations. 

$6  60.  (Now  Ready.) 

The  second  edition  of  this  excellent  work,  like  the 
first,  has  received  the  benefit  of  Or.  Hutchinson’s 
annotations,  by  which  the  phases  of  disease  which 
are  peculiar  to  this  country  are  indicated,  and  thus 
a treatise  which  was  intended  for  British  practi- 
tioners and  students  is  made  more  practically  useful 
on  t liis  side  of  the  water.  We  see  no  reason  to 
modify  the  high  opinion  previously  expressed  with 
regard  to  Dr.  Bristowe’s  work,  except  by  adding 
our  appreciation  of  the  careful  labors  of  the  author 
in  following  the  lateral  growth  of  medical  science. 
The  chapter  on  diseases  of  the  skin  and  of  the  nerv- 
ous sysiem,  with  a new  one  on  insanity  compiled 
from  the  be6t  sources  outside  of  the  author's  own 
long  experience,  and  the  valuable  portion  relating 
to  geueral  pathology,  aid  greatly  in  completing  an 
exceptionally  good  hook  for  purposes  of  reference 
and  ins  ruction  — Boston  Medical  and  Surgical 
Journal,  February,  1880. 

What  we  said  of  the  first  edition,  we  can,  with 
increased  emphasis,  repeat  concerning  ibis:  “ Every 
page  is  cha  racterized  by  ihe  ntterancesof  a thought- 
ful man.  Wnat  has  been  said,  has  been  well  said, 
and  the  book  is  a fair  reflex  of  all  that  is  certainly 


Cloth,  $5  00;  leather,  $6  00;  half  Russia, 

known  on  the  subjects  considered.” — Ohio  Med. 
Hecorder,  Jan.  7.  1880. 

The  views  of  the  aulhor  are  expresstd  with  preci- 
sion and  sullicient  promptness  to  impress  t lie  si  udent 
with  the  weight  of  his  authority;  and  should  the 
medical  professor  differ  ou  any  subject  from  his  doc- 
trine. he  will  seed  to  find  strong  arguments  to  carry 
his  class  to  theopposite  conclusion.— N.  0 . Med.  and 
Surg.  Journ.,  Feb.  1SS0. 

The  reader  will  find  every  conceivable  subject 
connected  with  the  practice  of  medicine  ably  pre- 
sented, in  a style  at  once  clear,  interesting,  and  con- 
cise. The  additions  mide  by  Dr.  Hutchinson  are 
appropiiato  and  practical,  and  greatly  add  to  its 
usefulness  to  American  readers. — Buffalo  Med.  and 
Surg.  Journ.,  March,  1880. 

We  regai  d it  as  an  excellent  work  for  students  and 
for  practitioners.  It  is  clearly  written,  the  author’s 
style  is  attractive,  and  it  is  especially  to  be  com- 
mended for  its  excellent  exposition  of  me  pathol  >gy 
a nd  clinical  phenomena  of  disease. — SI.  Louis  Vein. 
Record,  Feb.  1SS0. 


T JABERSHON  (S.  0.)  M.D. 

I I Senior  Physician  to  and  late  Lecturer  on  the  Principles  and  Practice  of  Me' Heine  at  Guy's 

Hospital,  etc. 

ON  THE  DISEASES  OF  THE  ABDOMEN,  COMPRISING  THOSE 

of  the  Stomach,  and  other  parts  of  the  Alimentary  Canal,  (Esophagus,  Caecum,  Intes- 
tines, and  Peritoneum.  Second  American,  from  the  third  enlarged  and  revised  Eng- 
lish edition.  With  illustrations.  In  one  handsome  octavo  volume  ol  over  600  pages. 


Cloth,  $3  50.  ( Now  Ready.) 

Thi°  valuable  treatise  ou  di-eases  of  the  stomach 
and  abdomen  has  been  on t of  pri  nl  for  several  years, 
and  is  therefore  not  so  well  known  to  the  profession 
as  it  deserves  to  be.  It  will  be  found  a cyclopedia 
of  information,  systematically  arranged,  ou  all  dis- 
eaaes  of  the  alimentary  tract,  from  the  mouth  to  the 
rectum  A fair  proportion  of  each  chapter  is  devoted 
to  symptoms,  pathology,  and  therapeutics.  The 
present  edition  is  fuller  than  former  ones  in  many 
particulars,  and  has  been  thoroughly  revised  and 

LA  ROCHE  ON  YELLOW  FEVER. considered  in  its 
Historical,  Pathological,  Etiological,  and  Thera 
peutical  Relations.  I n two  large  and  haudsoine 
octavo  volumes  of  nearly  1 A00  pp  , oloth.  $7  00. 

STOKES’  LECTURES  ON  FEVER  Edited  by  John 
W I i.i.i A M Moork,  M.  I).,  Assistant  Physician  to  the 
Cork  Street  Fever  Hospital.  In  one  neat  8vo 
volume,  cloth,  $2  00. 


amended  by  the  author.  Several  new  chapters  have 
been  addsd,  bringing  the  work  fully  up  to  the  times, 
and  making  it  a volume  of  interest  to  the  practi- 
tioner in  every  field  of  medicine  and  surgery.  Per- 
vorted  nutrition  is  in  some  form  associated  with  all 
diseases  we  have  to  combat,  and  we  need  all  the 
light  that  can  be  obtained  on  a subject  so  broad  and 
general.  Dr  TIaberstion’s  work  is  one  that  every 
practitioner  should  read  and  study  for  himself.— 
N.  Y.  Med.  Journ  , April,  1S79. 


HOLLAND’S  MEDICAL  NOTES  AND  REFLEC- 
TIONS. 1 vol.  8vo„  pp.  fiOO,  cloth.  *8  SO 
BARLOW’S  MANUAL  OF  THE  PRACTICE  OF 
MEDICINE.  With  Additions  by  D.  F Condik, 
M D 1 vol.  8vo.,  pp.  6f>0.  cloth.  *2  AO. 

TODD’S  CLINICAL  LECTURESon  CERTAIN  ACtH  E 
Diseases.  In  one  neat  octavo  volume,  of  320  pp. 
cloth.  +2  60. 
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Ip  LINT  (A  USTIN),  M.  D„  „ , n „ „ v 

JC  Professor  of  the  Principles  and  Practice  of  Medicine  tn  Bellevue  Med.  College. , N.  1 . 

A TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE 

MEDICINE  ; designed  for  the  use  of  Students  and  Practitioners  of  Medicine, 
edition  entirely  rewritten  and  much  improved.  In  one  large  and  closely  printed  octavo 
yoluuieof  1153  pp.  Cloth,  $5  60;  leather,  $0  50:  very  handsome  half  Russia,  raised 
bands,  $7.  ( Just  Ready.) 

The  style  aud  character  of  this  work  are  too  well 


Practically,  this  edition  Is  a new  work;  for  so 
many  additions  and  changes  have  been  made  that 
oue  well  acquainted  with  previous  editious  would 
hardly  recoguize  this  as  an  old  friend  The  size  of 
the  volume  is  somewhat  increased.  An  entire  new 
section  and  soveral  new  chapters  have  been  added. 
It  is  universally  conceded  that  no  text  book  upon 
this  subject  was  ever  published  in  this  country 
that  can  at  all  compare  with  it.  It  has  long  been 
at  the  very  head  of  American  text-book  literature, 
aud  there  c-tu  be  no  doubt  but  that  it  will  be  many 
years  before  it  yields  the  place  to  others. — Nash- 
ville Jour 7i.  of  Med.  and  Surg  , Feb.  1SSI. 

“ Flint’s  Practice"  is  recoguized  tube  a standard 
treatise  of  high  rank  upon  the  principles  and  the 
practice  of  medicine  wherever  the  English  language 
is  read.  The  opinions  everywhere  reveal  the  man 
of  extensive  experience,  diligent  study,  calm  judg- 
ment, aud  unbiassed  criticism,  l'he  work  should 
he  in  the  hands  of  every  practitioner.— New  Turk 
Med.  Record,  Feb.  26,  1881. 

This  edition  differs  so  mnch  from  all  previous 
editions,  on  account  of  the  revisions,  eliminations, 
amplifications,  and  additions,  so  conspicuously  ma 
nife6t,  that  no  one  can  be  said  to  possess  the  actual 
v.ews  of  tie  author  on  the  practice  of  medicine,  un- 
less he  becomes  the  p'ssessor  of  this  volume  It  is 
certainly  the  only  American  work  on  this  subject 
which  can  be  unreservedly  recommended,  and  the 
only  one  which  does  justice  to  American  authors, 
observers,  and  practitioners.  — Qaiilard’s  Medical 
Journal,  Feb.  1SS1. 


known  to  (he  profession  to  require  an  introduction. 
For  a number  of  years  this  volume  has  occupied  a 
leading  position  as  a text-book  in  tho  majority  of 
medical  schools,  aud  the  high  position  accorded  to 
it  in  the  past  is  a guarantee  of  a hearty  welcome  in 
this  new  edition.  The  book  may  be  said  to  represent 
the  present  state  of  the  science  of  medicine  as  now 
understood  and  taught.  It  is  a safe  guide  to  students 
aud  practitioners  of  medicine. — Maryland  Medical 
Journal,  March  1,  1881. 

A marked  feature  of  value  in  the  new  edition  of 
Flint  is  the  condensed  section  on  morbid  anatomy 
prefacing  each  subject  discussed,  and  the  very  good 
prefix  on  general  pathology,  chapters  all  of  them 
written,  as  the  author  states  in  lib  preface,  by  Dr. 
Win.  H.  Welch,  lecturer  on  pathological  histology 
in  Bellevue  Hospital  Medical  College.  Dr.  Welch 
has  done  his  part  of  the  work  to  all  acceptation. — 
Cincinnati  Lancet  and  Clinic , March  12,  18S1. 

The  author  has.  in  this  edition,  revised  and  re- 
written a great  part  and  made  it  accord  with  the 
more  advanced  ideas  which  have  been  developed 
within  the  past  few  years.  He  is  the  more  tilted  to 
do  so,  as  he  is  actively  engaged  iu  his  profession, 
and  can  make  deductions,  not  from  the  work  of 
others,  but  from  his  own  labors.  It  is  a treatise 
which  every  American  physician  should  ha--e  upon 
his  'able,  and  which  he  should  consult  on  occasions 
when  his  leisure  permits  him  to  do  so. — St.  Louis 
Med.  and  Sarg.  Journal,  March,  1881. 


JjY  THE  SAME  AUTHOR. 

CLINICAL  MEDICINE;  a Systematic  Treatise  on  the  Diagnosis 

and  Treatment  of  Diseases.  Designed  for  Students  and  Practitioners  of  Medicine.  In 
one  large  and  handsome  octavo  volume  of  796  pages;  cloth,  $4  50  ; leather,  $5  50  ; 
half  Russia,  $6.  ( Now  Ready.) 


The  emineut  teacher  who  has  written  the  volume 
under  consi leration  has  recognized  the  needs  of 
the  American  profession,  aud  the  result  is  all  that 
we  could  wish.  The  style  in  which  it  ie  written  is 
peculiarly  the  author’s ; it  is  clear  and  forcible,  and 
marked  by  those  characteristics  which  have  ren- 
dered him  one  of  the  best  writers  and  teachers  this 
country  has  ever  produced.  We  have  not  space  for 
so  full  a consideration  of  this  remarkable  work  as 
we  would  desire. — S.  Louis  Clin.  Record,  Oct.  1879. 

It  is  here  that  the  skill  and  learning  of  the  great 
clinician  are  displayed  He  has  given  us  a store- 
house of  medical  knowledge,  excellent  for  the  stu- 
dent, convenient  for  the  practitioner,  the  result  of  a 
long  life  of  the  most  faithful  clinical  work,  collect- 
ed by  an  energy  as  vigilant  and  systematic  as  un- 
tiring, and  weighed  by  a judgment  no  less  clear 
than  his  observation  is  close.— Archives  of  Medi- 
cine, Dec.  1679 

To  give  an  adequate  and  useful  conspectus  of  the 
extensive  field  of  modern  ciinical  medicine  is  a task 
of  no  ordinary  difficulty;  bat  to  accomplish  this 
consistently,  with  brevity  and  clearness,  the  different 
Bitbjects  and  their  several  parts  receiving  the  atten- 
tion which,  relatively  to  their  importance,  medical 
opiniou  claims  for  them,  is  still  more  difficult.  This 
task  we  feel  bound  to  say  has  been  executed  with 
more  than  partial  success  by  Dr  Flint,  whose  name 
Is  already  familiar  to  students  of  advanced  medioiue 


in  this  country  as  that  of  the  author  of  two  works 
of  great  merit  on  special  subjects,  and  of  numerous 
papers,  exhibiting  much  originality  aud  extensive 
resiarcli. — The  Dublin  Journal,  Dec.  1S79. 

There  is  every  reason  to  believe  that  this  book 
will  be  well  received.  The  active  practitioner  is 
frequently  in  need  of  some  work  that  will  enable 
him  to  obtain  information  in  the  diagnosis  and 
treatment  of  cases  with  comparatively  little  labor. 
Dr.  Flint  has  the  faculty  of  expressing  himself 
clearly,  and  at  the  same  time  so  concisely  as  to 
enable  the  searcher  to  traverse  the  entire  ground 
of  his  search,  and  at  the  same  time  obtain  all  that 
is  essential,  without  plodding  through  an  intermi- 
nable space. — N.  Y.  Med.  Jour.,  Nov,  1879 

The  great  object  is  to  place  before  the  reader  the 
latest  observations  and  experience  in  diagnosis  and 
treatment.  Such  a w irk  is  especially  valuable  to 
students.  It  is  complete  in  Us  special  design,  nnd 
yet  so  oondensed,  that  he  can  by  its  aid,  keep  up 
with  tlie  lectures  on  practice  without  neglecting 
other  branches.  It  will  not  escape  the  notice  of  the 
practitioner  that  euch  a work  is  most  valuable  in 
culling  points  in  diagnosis  aud  treatment  iu  the  in- 
tervals between  the  dally  rounds  of  visits  since  be 
can  in  a few  miuntes  refresh  his  memory,  or  learn 
the  latest  ad  vauce  in  the  treatment  of  diseases  which 
demand  his  instant  attention. — Cincinnati  Lancet 
and  Clinic,  Oct.  25,  1879. 


JjT  THE  SAME  AUTHOR. 

ESSAYS  OX  CONSERVATIVE  MEDICINE  AND  KINDRED 

TOPICS.  In  one  very  handsome  royal  12mo.  volume.  Cloth,  $1  38.  (Just  Issued.) 


DAVIS’S  CLINICAL  LECTURES  ON  VARIOUS 
I M PO RTA NT  DISEASES  ; being  a collection  of  t lie 
Clinical  Lectures  delivered  In  the  Medical  Wards 
of  Mercy  II  >»pi  al,  Chicago.  Edited  by  Frank  H 
Davis,  M.D.  Second  edition,  enlarged.  In  one 
handsome  royal  12mo.  volume.  Cloth,  $1  75. 

THE  CYCLOPAEDIA  OF  PRACTICAL  MEDICINE: 
comprising  Treatises  on  the  Nature  and  Treatment 
of  Diseases,  Materia  Medina  and  Therapeutics,  Dis- 


eases of  Women  and  Children.  Medical  Jurispru- 
dence, etc.  etc.  By  Dpkoi.ison,  Fokbes,  Twbkjiik, 
and  CONOt.r.v.  In  four  large  super  royal  ootavo 
volumes,  of  3254  double-columned  pages,  strongly 
aud  haudHomoly  hound  in  leather,  $15;  cloth.  $11 
STUROES’S  INTRODUCTION  TO  THE  STUDY  OF 
CLINICAL  MEDICINE.  Beluga  Guide  to  the  In- 
vestigatlon  of  Disease.  In  one  handsotue  12uto 
volume,  cloth,  $1  25.  (Lately  Issued.) 


16  Henry  C.  Lea’s  Son  & Co.’s  Publications— (Practice  of  Medicine ). 
DSON  (BENJ.  W.).  M.D. , F.R.S.,  M.A.,  LL.D.,  F.S.A., 

o/thf.  Royal  College,  of  Physicians , London. 

PRE"\  ENTl'V  E MEDICINE.  In  one  octavo  volume  of  about  500  na<res 

(In  Press.)  1 ° 

The  immerse  strides  taken  by  medical  sc'ence  during  the  last  qunrter  of  a century  have  had 
no  more  conspicuous  field  of  progress  than  the  causation  of  disease.  Not  only  has  this  led  to 
marked  advance  in  thei apeutics,  but  it  has  given  rise  to  a virtually  new  department  of  medi- 
cine—the  prevention  of  disease— more  important,  pe.  haps,  in  its  ultimate  re  ults  than  even  the 
investigation  ot  curative  processes  Yet  thus  far  there  has  been  no  attempt  to  gather  into  a 
systematic  and  intelligible  shape  the  accumulation  of  knowledge  thus  far  acquired  on  this  most 
interesting  subject.  Forturntely,  the  task  h s been  at  last  undertaken  by  a writer  who  ot  all 
others  is,  perhaps,  best  qualified  for  its  performance,  and  the  result  of  his  labors  can  hardly  fail 
to  mark  an  epoch  in  the  history  of  medical  science.  The  plan  adopted  for  the  execution  of  this 
novel  design  can  best  be  explained  in  his  own  words  : — 

“With  the  object  here  expressed  I write  this  volume.  I have  nothing  to  say  in  it  that  has 
any  relation  to  the  cure  of  disease,  hut  I base  it  nevertheless  on  the  curative  side  of  medical 
learning  In  other  words,  I trace  the  diseases  from  their  actual  representation  as  they  exist 
before  us,  in  their  natural  progress  after  their  birth,  as  far  as  I am  able,  back  to  their  origins, 
and  try  to  seek  the  conditions  out  of  which  they  spring.  Thereupon  I endeavor  further  to 
analyze  those  conditions,  to  see  how  far  they  are  removable  and  how  far  they  are  avoidable.” 


ic  ha  r 

-I-  S'  Fellow 


WOODBURY  [FRANK).  M.D. , 

Physician  to  Ike  German  Hospital,  Philadelphia,  late  Chief  Assist,  to  Me.'l.  Clinic,  Jeff  Calient 
Hospital , p.tc. 

A HANDBOOK  OF  THE  PRINCIPLES  AND  PRACTICE  OF 

Medicine  ; for  the  use  of  Students  and  Practitioners.  Based  upon  Husband’s  Handbook 
of  Practice.  In  one  neat  volume,  royal  12mo.  (Preparirig.) 


J^OTHERGILL  [J.  MILNER),  M.D.  Ediv.,  M.R.C.P.  Lend., 

* Asst.  Phys.  to  the  West  bond  Hosp.  : Asst.  Phys.  to  the  City  of  Lnnd.  Hosp.  .etc. 


THE  PRACTITIONER’S  HANDBOOK  OF  TREATMENT;  Or,  Hie 

Principles  of  Therapeutics.  Second  edition,  revised  and  enlarged.  In  one  very  neat 
octavo  volume  of  about  650  pages.  Cloth,  $4  00;  very  handsome  half  Russia,  $5  50. 
(Just  Ready .) 


The  junior  members  of  the  pr  fession  will  find  in 
it  a work  that  should  not  only  be  read,  but  care- 
fully studied.  It  will  assist  them  in  the  proppr 
selection  and  combination  of  therapeutical  agents 
best  adapted  to  each  case  and  condition,  and  enable 
them  to  prescribe  iutellicenlly  and  t-nccessfu lly. 
To  do  full  justice  to  a work  of  this  scope  and  char- 
acter will  be  impossible  in  a review  of  this  kind. 
The  book  itself  must  be  road  to  be  fully  appreciated 
— St.  Louis  Courier  of  Midicine,  Nov.  I860. 

The  author  merits  the  thanks  of  every  well-edu- 
cated physician  for  his  efforts  toward  rationalizing 
the  treatment  of  diseases  npon  llie  scientific  basis 
of  physiology.  Ei  ery  chapter,  every  line,  has  the 
impress  of  a master  hand,  and  while  the  work  is 
thoroughly  scientific  in  every  particular,  it  presents 


to  the  thonghful  reader  all  the  charms  and  beau- 
ties of  a well  written  novel.  No  physician  can 
well  afford  to  bit  withont  this  valuable  work,  for  Us 
originality  makes  it  fill  a niche  in  medical  litera- 
ture hitherto  vacant. — Nashville  Journ.  of  Med. 
and  Surg.,  Oct.  1SS0. 

Throughout  the  work,  while  room  is  left  for  dif- 
ference of  opinion  in  matters  of  detail,  the  main 
courses  of  treatment  are  so  caretully  founded  on 
wel'-established  principles,  that  no  e.-sential  dif- 
ference is  felt  to  be  possible  The  closing  chapter 
contains  much  concentrated  worldly  wisdom  : and, 
if  carefully  read  digested,  aud  assimilated,  will,  in 
maoy  an  emergency  stand  the  young  medical  man 
in  good  stead. — Lund.  Med.  Record,  Oct.  12,  1SS0. 


G1INLA  YSON  [JAMES],  M.D., 

Physician  and  Lecturer  on  Clinical  Medi-ine  in  the  Glasgow  Western  Infirmary,  etc. 

CLINICAL  DIAGNOSIS;  A Handbook  for  Students  and  Prac- 
titioners of  Medicine.  In  one  handsome  12mo.  volume,  of  546  pages,  with  85  illustra- 
tions. Cloth,  $2  63.  (Just  Issued.) 


The  hook  is  an  excellent  one, clear,  concise,  conve- 
nient, practical.  It  is  replete  with  the  very  know- 
ledge the  student  needs  when  he  quits  the  lecture- 
room  and  the  laboratory  for  the  ward  and  sick-room, 
and  does  not  lack  in  information  that  will  meet  the 
wants  of  experienced  and  older  men. — Phila.  Med. 
Times,  Jan.  4,  1879. 

This  is  one  of  the  really  useful  books.  It  Is  attrac- 


tive from  pr  face  to  the  final  page,  and  ought  to  be 
given  a place  on  every  office  table,  bees  use  ir  contains 
in  a condeused  form  all  that  is  valuable  in  semeiology 
and  diagnostics  to  be  fonnd  in  bulkier  volumes,  aDd 
because  in  its  arrangement  and  complete  index,  it  is 
UDUsnally  convenient  for  quick  reference  in  any 
emergency  that  may  come  upon  the  busy  practitioner. 
— N.  C.  Med.  Journ.,  Jan.  1879. 


WATSON  [THOMAS),  M.D.,  Sfc. 

LECTURES  ON  THE  PRINCIPLES  AND  PRACTICE  OF 

PHYSIC.  Delivered  at  King’s  College,  London.  A new  American,  from  the  Fifth  re- 
vised andenlarged  English  edition.  Edited,  with  additions,  andseveral  hundred  illustra- 
tions, by  Henrv  llAitTSHOUNB,  M.D.,  Professor  of  Hygiene  in  the  University  of  Penn- 
sylvania. In  two  large  and  handsome  8vo.  vols.  Cloth,  $9  00  ; leather,  $ 1 1 00.  (Lately 
Published.) 


fJARTSHORNE  [HENRY),  M.D., 

J-J-  Professor  of  Hygiene  in  the  University  of  Pennsylvania 

ESSENTIALS  OF  THE  PRINCIPLES  AND  PRACTICE  OF  MEDI- 
CINE. A handy-book  forStudents  and  Practitioners.  Fourth  edition,  revised  nnd  im- 
proved. With  about  one  hundred  illustrations.  In  one  handsome  royal  12mo.  volume, 
of  about  550  pageB,  oloth,  $2  63  ; half  bound,  $2  88.  (Lately  Issued.) 


Henry  C.  Lea’s  Son  & Co.’s  Publications — (Practice  of  Medicine).  IT 


T>EYNOLDS  [J.  RUSSELL).  M.D.. 

-L  l Prof.  of  the  Principles  and  Practice  of  Medicine  in  Univ.  College.  London . 

A SYSTEM  OF  MEOP'INE  wtth  Notes  and  Additions  by  Henry  Hapts- 
horne,  M D.,  late  PrAfessor  of  Hygiene  in  the  University  of  Penna.  In  three  lnrge  and 
handsome  ootnvo  volumes,  containing  3052  closely  printed  double-columned  pages,  with 
numerous  illustrations.  Sold  only  by  subscription.  Price  per  vol..  in  cloth,  $5  00  ; in 
sheep,  $0.00  : half  Russia,  raised  bands,  $6.50.  Per  set  in  cloth,  $15  ; sheep,  $18  ; half 
Russia,  $ 19.50 

Volume  I.  (just  ready ) contains  General  Diseases  and  Diseases  of  the  Nervous  System. 

Volume  II.  ( just  ready ) contains  Diseases  of  Respiratory  and  Circulatory  Systems. 

Volume  III.  (just  ready)  contains  Diseases  of  ' the  Digestive  and  Blood  Glandular 
Systems,  of  the  Urinary  Organs,  of  the  Female  Reproductive  System,  and  of  the 
Cutaneous  System. 


Reynolds’s  System  of  Medicine,  recently  completed,  has  acquired,  since  the  first  appearance 
of  the  first  volume,  the  well  deserved  reputation  of  being  the  work  in  which  modern  British 
medicine  is  presented  in  its  fullest  and  most  practical  form.  This  could  scarce  be  otherwise  in 
view  of  the  fact  that  it  is  the  result  of  the  collaboration  of  the  leading  minds  of  the  profession, 
each  subject  being  treated  by  some  gentleman  who  is  regarded  as  its  highest  authority — as  for 
instance.  Diseases  of  the  Bladder  by  Sir  Henry  Thompson,  Malpositions  of  the  Uterus  by 
Graily  Hewitt,  Insanity  by  Henry  Maudslby,  Consumption  by  J.  Hughes  Bennet,  Dis- 
• eases  of  the  Spine  by  Chars.es  Bland  Radcliffe,  Pericarditis  by  Francis  Sibson,  Alcoholism 
by  Francis  E.  Anstie,  Renal  Affections  by  William  Roberts,  Asthma  by  Hyde  Salter, 
Cerebral  Affections  by  tl  Charlton  Bastian,  Gout  and  Rheumatism  by  Alfred  Baring  Gar- 
rod,  Constitutional  Syphilis  by  Jonathan  Hutchinson,  Diseases  of  the  Stomach  by  Wilson 
Fox,  Diseases  of  the  Skin  by  Balmanno  Squire,  Affections  of  the  Larynx  by  Morell  Mac- 
kenzie, Diseases  of  the  Rectum  by  Blizard  Curling,  Diabetes  by  Lauder  Brunton,  Intes- 
tinal Diseases  by  John  Syer  Bristows,  Catalepsy  and  Somnambulism  by  Thomas  King  Cham- 
bers, Apoplexy  by  J.  Hugblings  Jackson,  Angina.  Pectoris  by  Professor  Gairdner,  Emphy- 
sema of  the  Lungs  by  Sir  William  Jenner,  etc  etc.  All  the  leading  schools  in  Great  Britain 
have  contributed  their  Rest  men  in  generous  rivalry,  to  build  up  this  monument  of  medical  sci- 
ence. St.  Bartholomew’s,  Guy’s,  St  Thomas’s,  University  College,  St  Mary’s  in  London,  while 
the  Edinburgh,  Glasgow,  and  Manchester  schools  are  equally  well  represented,  the  Army  Medical 
School  at  Netley,  the  military  and  naval  services,  and  the  public  health  boards.  That  a work 
conceived  in  such  aspiri'.  and  carried  out  under  such  auspices  should  prove  an  indispensable 
treasury  of  facts  and  experience,  suited  to  the  daily  wants  of  the  practitioner,  was  inevitable,  and 
the  success  which  it  has  enjoyed  in  England,  and  the  reputation  which  it  has  acquired  on  this 
side  of  the  Atlantic,  ha  ve  sea  lea  it  with  the  approbation  of  the  two  pre- eminently  practical  nations. 

Its  larg-  size  and  high  price  having  kept  it  beyond  the  reach  of  many  practitioners  in  this 
country  who  desire  to  possess  it,  a demand  has  arisen  for  an  edition  at  a price  which  shall  ren- 
der it  accessible  to  all.  To  meet  this  demand  the  present  edition  has  been  undertaken.  The 
five  volumes  and  five  thousard  pages  of  the  original  have  by  toe  use  of  a smaller  type  and  double 
columns,  been  compressed  into  three  volumes  of  over  three  thousand  pages,  clearly  and  hand- 
somely printed,  and  offered  at  a price  which  renders  it  one  of  the  cheapest  works  ever  presented 
to  the  American  profession. 

But  not  only  is  the  American  edition  more  convenient  and  lower  priced  than  the  English; 
it  is  also  better  and  more  complete.  Some  years  having  elapsed  since  the  appearance  of  a 
portion  of  the  work,  additions  are  required  to  bring  up  the  subjects  to  the  existing  condition 
of  science.  Some  diseases,  also,  which  are  comparatively  unimportant  in  England,  require  more 
elaborate  treatment  to  adapt  the  articles  devoted  to  them  to  the  wants  of  the  American  physi- 
cian ; and  there  are  points  on  which  the  received  practice  in  this  country  differs  from  that 
adopted  abroad.  The  supplying  of  these  deficiencies  has  been  undertaken  by  Henry  Harts- 
horne  M.D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania,  who  has  endeavored 
to  render  the  work  fully  up  to  the  day,  and  as  useful  to  the  American  physician  as  it  has  proved 
to  be  to  his  English  brethren.  The  number  of  illustrations  has  also  been  largely  increased,  and 
no  effort  spared  to  render  the  typographical  execution  unexceptionable  in  every  respect. 


Really  too  much  praise  can  scarcely  be  given  to 
this  noble  book.  It  is  a cyclopaedia  of  medicine 
wriiten  by  some  of  the  best  men  of  Europe.  It  is 
full  of  useful  information  sncb  as  one  finds  frequent 
need^  of  in  one’s  daily  work  As  a book  of  reference 
it  is  invaluable.  It  is  up  with  the  times.  It  is  clear 
and  concentrated  in  style,  and  its  form  is  worthy 
of  its  famous  publisher.  — Louisville  Med.  News , 
Jan.  31,  1880. 

Reynolds’  System  of  Medicine”  is  justly  con- 
sidered the  most  popular  work  ou  the  principles  and 
practice  of  medicine  in  the  English  language  The 
contributors  to  this  work  are  gentlemen  of  well- 
known  reputation  ou  both  sides  of  the  Atlantic. 
Each  gentleman  lias  striven  to  make  his  part  of  the 
work  as  practical  as  pos-ible,  and  the  iuformatiou 
contained  is  such  as  is  needed  by  the  busy  practi- 
tioner.—67  Louis  Med.  and  bury.  Jnurn  , Jan.  ’80. 

Dr  Hartshorne  has  made  ample  additions  and 
revisions,  all  of  which  give  increa-ed  value  to  the 
Volume,  and  render  it  more  useful  to  the  Ameri- 
can  practitioner  There  is  no  voiurnn  In  English 
medical  lile  atnre  more  valuable,  and  every  pur- 
chaser will,  on  becoming  familiar  with  it,  oougrat- 

nlalo  himself  on  the  possession  nf  this  vast  sior«.  [ 

house  of  Information,  in  regard  to  so  many  of  the  { 


subjects  with  which  he  should  be  familiar.— Gail 
lard's  Med.  Journ.,  Feb.  1880. 

There  is  no  medical  work  which  we  have  in  times 
past  more  frequently  and  fully  consulted  when  per- 
plexed by  doubts  as  to  treatment,  or  by  having  un- 
usual or  apparently  inexplicable  symptoms  pre- 
sented to  us  than  “Reynolds’  System  of  Medicine.” 
Among  Us  contributors  are  gentlemen  who  are  as 
well  known  by  reputation  upon  this  side  of  the 
Atlantic  as  in  Great  Britain,  and  whose  right  to 
speak  with  authority  upon  the  subjects  about 
which  they  have  written,  is  recognized  the  world 
over.  They  have  evidently  striven  to  make  their 
essays  as  practical  as  possible,  and  while  these  are 
sufficiently  full  to  entitle  them  to  the  name  of 
monographs,  they  are  not  loaded  down  with  such 
an  amount  of  detail  as  to  render  them  wearisome 
to  the  general  reader.  In  a word,  they  oontain  just 
that  kind  of  information  whioh  the  busy  practitioner 
frequently  finds  himself  in  need  of.  In  order  that 
any  deficiencies  may  be  supplied,  the  publishers 
have  committed  the  preparation  of  the  book  for  (he 
press  to  Dr.  Henry  Hartshorne,  wlio-e  judicious 
notes  distributed  throughout  the  volume  afford  abnn- 
clant  evidence  of  the  l horouuh nesb  of  the  revUjou  to 

which  he  has  subjected  it.— Aw*. /our.  Aferf.  Science, 

Jau.  1880.  ’ 


18  Henry  C.  Lea’s  Son  & Co.’s  Publications — r Prac.  of  Med.,  &c..). 


~DARTRO LOW  (ROBERTS),  A M.,  M.D..  LL.D. 

Prof,  of  Materia  Medico,  and  General  Therapeutic H in  the  Jeff  Med.  Coll,  of  Philo..,  etc. 

A PRACTICAL  TREATISE  OX  ELECTRICITY  IN  ITS  APPLI- 
CATION TO  MEDICINE.  In  one  very  handsome  Svo.  volume  of  about  300  pages, 
with  numerous  illustrations.  {Just  ready.) 

The  constantly  increasing  therapeutic  use  of  electricity,  and  the  absence  of  a concise  guide 
suited  to  the  wants  of  the  general  practitioner,  have  induced  the  author  to  prepare  the  present 
volume.  His  object  has  been  to  present  the  most  advanced  state  of  existing  knowledge  in  a 
form  divested  of  unnecessary  technicalities,  keeping  constantly  in  view  the  practical  nee  Is  of 
the  student  and  physician. 

As  the  volume  is  founded  upon  a course  of  lectures  delivered  in  the  JefTerson  Medical  College 
during  1880,  its  adaptation  to  its  purpose  is  insured.  Dr.  Bart  holow’s  power  of  lucid  exposition 
is  well  known,  and  is  particularly  desirable  in  a subject  such  as  this,  treated  from  the  stand- 
point of  the  general  practitioner  and  not  of  the  specialist. 


j\f ITCH  ELL  (S.  WEIR),  M.D., 

Phys.  to  Orthopedic  Hospital  and  the  Infirmary  for  I)is. of  the  N rvous  System,  Phtla.,  etc  etc. 

LECTURES  ON  DISEASES  OE  THE  NERVOUS  SYSTEM, 

ESPECIALLY  IN  WOMEN.  In  one  very  handsome  12tno  volume  of  about  250  pages, 
with  five  lithographic  plates.  Cloth,  $1  75  (Just  Ready  ) 

The  life-long  devotion  of  the  author  to  the  subjects  discussed  in  this  volume  has  rendered  it 
eminently  desirable  that  the  results  of  his  labors  should  be  embodied  for  the  benefit  of  those 
who  may  experience  the  difficulties  connected  wilh  the  treatment  of  this  class  of  disease. 
Many  of  these  lectures  are  fresh  studies  of  hysterical  affections;  others  treat  of  the  modifica- 
tions his  views  have  undergone  in  regard  to  certain  forms  of  treatment,  while,  throughout  the 
whole  work  he  has  been  careful  to  keep  in  view  the  practical  lessons  of  his  cases.  The  scope 
of  the  volume  may  be  gathered  from  the  following 

CONDENSED  SUMMARY  OF  CONTENTS. 


Lecture  I — The  Paralyses  of  Hysteria.  II.  Hysterical  Motor  Ataxia — Hysterical  Paresis. 
III.  Mimicry  of  Disease.  IV.  Mimicry  of  Disease.  V.  Unusual  Pbrms  of  Sposmodic  Affectbms 
in  Women.  VI.  Tremor  — Chronic  Spasms.  VII.  Chorea  of  Childhood.  V III.  Habit  Chore*. 
IX.  Disorders  of  Sleep  in  Nervous  or  Hysterical  Persons.  X.  Vaso  Motor  and  Respirafory 
Disorders  in  the  Nervous  or  Hysterical.  XI.  Hysterical  Aphonia.  XII.  Castro  Intestinal 
Disorders  of  Hysteria.  XIII.  The  Treatment  of  Nervous  Exhaustion  and  Hysteria  by  Seclusion, 
Rest,  Massage,  Electricity,  and  Full  Feeding. 


TJAM1LTOS  ( ALLAN  Mr  LANE),  M.D., 

A 1 Attending  Physician  at  the  Hospital  for  Epileptics  and  Paralytics.  Blackwell’s  Island,  N.  Y., 

and  at  the  Out-Patients'  Department  of  the  New  York  Hospital. 

NERYOUSDISEASES;THEIR  DESCRIPTION  AND  TREATMENT. 

In  one  handsome  octavo  volume  of  512  pages,  with  53  illus. ; cloth,  $3  50.  ( Lately  Issued.) 


CLINICAL  OBSERVATIONS  ON  FUNCTIONAL  ond  American  Edition.  In  one  handsome  octavo 
NERVOUS  DISORDERS  By  O.  H andfiei-dJones,  volume  of  318  pages, cloth,  $3  25. 

M.D.,  Physician  to  St.  Mary’s  Hospital,  Sic.  Sec- 


1\T°RRIS  (MALCOLM).  M.D., 

AjJL  Joint  Lecturer  on  Dermatology , St.  Mary  s Hospital  Med..  School. 

SKIN  DISEASES,  Including  their  Definitions,  Symptoms,  Diagnosis, 

Prognosis,  Morbid  Anatomy,  and  Treatment.  A Manual  for  Students  and  Practitioners. 
In  o"ne  12mo.  volume  of  over  300  pages.  With  illustrations.  Cloth,  $175.  ( Now  Ready .) 


To  physicians  who  would  like  to  know  something 
about  skin  diseases,  so  that  when  a patient  presents 
himself  for  relief  they  can  make  a oorrect  diagnosis 
and  prescribe  a rational  treatment,  we  unhesitatingly 
recommend  this  little  book  of  Dr.  Morris.  The  affec- 
tions of  the  skin  are  described  in  a terse,  lucid  man- 
ner, and  their  several  characteristics  so  plainly  sol 
forth  that  diagnosis  will  be  easy.  The  treatment 
in  each  case  is  such  as  the  experience  of  the  most 
eminent  dermatologists  advise.— Cincinnati  Medi- 
cal News,  April,  18S0. 

This  is  emphatically  a learner’s  book  ; for  we  can 
safely  say,  so  far  as  our  judgment  goes,  that  in  the 
whole  range  of  medical  literature  of  a like  scope, 
there  is  no'hook  whioh  for  clearness  of  expression 
and  methodical  arrangement  is  better  adapted  to 
promote  a rational  conception  of  dermatology,  a 
branch  confessedly  difficult  and  perplexing  to  the 


beginner. — St.  Louis  Courier  of  Medicine,  April, 
1880. 

The  author  of  this  manual  has  evidently  a full  and 
intimate  acquaintance  with  the  literature  of  derma- 
tology, and  with  the  most  recent  developments  and 
appliances  of  cutaneous  medicine.  He  has  produced 
a plain,  practical  book,  by  aid  of  which,  who  so 
chooses  may  train  his  eye  to  the  recognition  of 
light  but  significant  differences.  The  descriptions 
are  neither  too  vague  nor  over-refined  ; the  direc- 
tions for  treatment  are  clear  and  succinct. — London 
Brain,  April,  18S0. 

The  author’s  task  has  been  well  done  and  has  pro- 
duced one  of  the  best  recent  works  upon  the  difficult 
subject  of  which  it  treats  ; therein  no  work  published 
which  gives  a better  view  of  the  elementary  facts 
and  principles  of  dermatology. — New  Orleans  Medi- 
cal and  Surgical  Journal,  April,  1880. 


pox 


( T1LBTJRF),  M.D.,  F.R.C.P.,  and  T.  C.  FOX,  B.A.,  M.R.C.S., 

Physician  to  the  Department  .for  Skin  Diseases,  University  College  Hospital. 

EPITOME  OE  SKIN  DISEASES.  WITH  FORMULAS.  For  Stu- 
dents and  Practitioners.  Second  edition, thoroughly  revised  and  greatly  enlarged.  In 
one  very  handsome  12mo.  volume  of  216  pages.  Cloth,  $1  38.  (Just  Issued.) 
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JpLINT  (A  USTIN),  M.D. , 

Professor  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Hospital  Med.  College,  N.  7. 

A MANUAL  OF  PERCUSSION  AND  AUSCULTATION;  of  the 

Physical  Diagnosis  of  Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism. 
Second  edition.  In  one  handsome  royal  12mo.  volume:  cloth,  $1  63.  ( Just  Really.) 


Prof.  Flint  is  so  well  known  »s  a medical  teacher 
and  writer  that  it  seems  auperlluoua  to  state  that 
the  subject  has  been  treated  in  a thorough  and  sys- 
tematic manner.  In  revising  it  for  a sscohd  ed  lion 
the  author  has  confined  himself  to  such  additions  as 
seem  likely  to  rentier  it  more  useful,  not  only  to 
students  engaged  in  the  practical  study  of  the  sub- 
ject, but  also  to  practitioners  as  a handbook  for 
ready  reference,  and  we  do  not  hesitate  in  saying 
that  it  would  prove  a valuable  addition  to  every 


physician’s  library.— Med.  and  Surg.  Reporter, 
March  IS  1S80. 

The  little  work  before  us  has  already  become  a 
standard  one.  and  has  become  exi ensively  adopted 
as  a text-book.  There  is  certainly  mine  better.  It 
contains  the  substance  of  the  lessons  which  the 
author  has  for  mmy  years  given,  in  connection  with 
practical  instruction  in  auscultation  and  percussion, 
to  private  classes,  composed  of  medical  students  and 
ptactitioners. — Cincinnati  Med.  News,  Feb.  1SS0. 


U>7  THE  SAME  AUTHOR. 

PHTHISIS:  ITS  MORBID  ANATOMY,  ETIOLOGY,  SYMPTOM- 
ATIC EVENTS  AND  COMPLICATIONS,  FATALITY  AND  PROGNOSIS,  TREAT- 
MENT AND  PHYSICAL  DIAGNOSIS;  in  a series  of  Clinical  Studies.  By  Austin 
Punt,  M D.,  Prof,  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Hospital  Med. 
College,  New  York.  In  one  handsome  octavo  volume  : $3  50.  ( Lately  Issued.) 


J>Y  THE  SAME  AUTHOR. 

A PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY, 

AND  TREATMENT  OF  DISEASES  OF  THE  HEART.  Second  revised  and  enlarged 
edition.  In  one  octavo  volume  of  550  pages,  with  a plate,  cloth,  $4. 


Dr.  Flint  chose  a difficul'  subject  for  his  researches, 
and  has  shown  remarkable  powers  of  observation 
and  reflection,  as  well  as  great  industry , in  bis  treat- 
ment of  it.  His  book  rnnsi  be  considered  the  fullest 


and  clearest  practical  treatiseon  those  subjects  and 
ihould  be  in  the  hands  of  all  practitioners  and  stu- 
ieuts.  It  is  a credit  to  American  medical  literature, 
-imer.  Journ.  of  the  Med.  Sciences,  July,  1S60. 


-nr  THE  SAME  AUTHOR. 

A PRACTICAL  TREATISE  ON  THE  PHYSICAL  ENPLORA- 

TION  OF  THE  CHEST  AND  THE  DIAGNOSIS  OF  DISEASES  AFFECTING  THE 
RESPIRATORY  ORGANS.  Second  and  revised  edition.  In  one  handsome  octavo  volume 
of  595  pages,  cloth,  $4  50. 


-DROWN  {LENNOX).  F.R.C.S.  Ed., 

Senior  Surgeon  to  the  Central  London  Throat  and.  Ear  Hospital,  etc. 

THE  THROAT  AND  ITS  DISEASES.  Second  American,  from  the 

Second  English  Edition,  thoroughly  revised.  With  one  hundred  Typical  Illustrations  in 
colors,  and  fifty  wood  engravings,  designed  and  executed  bv  the  author.  In  one  very 
handsome  imperial  octavo  volume  of  over  3a0  pages.'  ( Preparing . ) 

C 1E1LER  (CARL),  M.D., 

NJ  Lecturer  on  Laryngoscopy  at  the  Univ  of  Penna  , Chief  of  the  Throat  Dispensary  at  the 
Univ.  Hospital,  Pliila  . etc. 

HANDBOOK  OF  DIAGNOSIS  AND  TREATMENT  OF  DISEASES  OF 

THE  THROAT  AND  NAS\L  CAVITIES.  In  one  handsome  royal  12mo.  volume, 
of  156  pages,  with  35  illustrations;  cloth,  $1.  ( Just  Ready.) 

We  most  heartily  commend  this  book  as  showiug  A convenient  little  handbook,  clear,  concise,  and 
sound  judgment  in  practice,  aud  perfect  familiariiy  ! accurate  iu  its  method,  and  admirably  fulfilling  its 
with  the  literature  of  the  spec  ally  it  so  ably  epi-  j purpose  of  bringing  the  subject  of  which  it  treats 
tomizes. — Phitada.  Med.  Times,  July  5,  1S79.  within  the  comprehension  of  the  general  praefci- 

I tioner. — N.  C.  Med.  Jour.,  June,  1S79. 


WILLIAMS'S  PULMONARY  CONSUMPTION;  its 
Nature,  Varieties,  and  Treatment.  With  an  An- 
alysis of  One  Thousand  Cases  to  exemplify  its 
duration.  In  one  neat  octavo  volume  of  about 
350  pages;  clot b,  $2  50. 

SLADE  ON  DIPHTHERIA;  its  Nature  and  Treat- 
ment, with  an  account  of  the  History  of  its  Pre- 
valence in  various  Countries  Second  and  revised 
edition.  In  one  neatroval  12mo.  volume,  cloth, 
ifcl  25. 

WALSHEON  THE  DISEASES  OF  THE  HEART  AND 
GREAT  VESSELS.  Third  American  Edition.  In 
1 vol.  Svo.,  420  pp.,  cloth,  $3  00. 

CHAMBERS’S  MANUAL  OF  DIET  AND  REGIMEN 
IN  HEALTH  AND  SICKNESS.  In  one  handsome 
octavo  volume.  Cloth,  $2  75. 

LA  ROCHE  ON  PNEUMONIA.  1 vol.  8vo.,  cloth, 
of  500  pageR.  Price,  $3  00. 

WILSON'S  STUDENT'S  BOOK  OF  CUTANEOUS 
MEDICINE  and  Diskarkb  op  thk  Skin.  In  one 
very  handsome  royal  12mo  volume.  #3  00. 


FULLER  ON  DISEASES  OF  THE  LUNGS  AND  AIR- 
PASSAGES.  Their  Pathology,  Physical  Diagnosis, 
Symptoms,  and  Treatment.  Front  the  second  aud 
revised  English  edition.  In  one  handsome  octavo 
volume  of  about  .500  pages  : cloth,  $3  50. 

SMITH  ON  CONSUMPTION  ; ITS  EARLY  AND  RE- 
MEDIABLE STAGES.  1 vol.  8vo. , pp . 254  4(2  26. 

BASHAM  ON  RENAL  DISEASES:  a Clinical  Guide 
to  their  Diagnosis  and  Treatment.  With  Illustra- 
tions Inone  I2mo.  vol  of  304  pages,  clot  h,  •£<>  00. 

LECTURES  ON  THE  STUDY  OF  FEVER.  By  A. 
Hudson,  M.D.,  M.R.I.A.,  Physician  to  the  Meath 
Hospital  In  one  vol  8vo.,  cloth,  #2  50. 

A TREATISE  ON  FEVER.  By  Robi;kt  D.  Lyons, 
K.C  C.  I n one  octavo  volume'of  362  pagoB,  cloth 
*2  26. 

HILLTER’S  HANDBOOK  OF  SKIN  DISEASES,  for 
Students  and  Fractitioners.  Second  Am  Ed  In 
one  royal  12mo.  vol.  of  358  pp.  With  illustrations. 
Cloth,  $2  25. 
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JDOMSTEAD  (FREEMAN  J.),  M.D..LL.D., 

Professor  of  Venere.nl  Diseases  at  the.  Col.  of  Pkys  and  Surg. . New  York.  Sec. 

THE  PATHOLOGY  AND  TREATMENT  OF  VENEREAL  PIS- 

EASES.  Including  the  results  of  recent  investigations  upon  the  subject.  Fourth  edition 
revised  and  largely  rewritten  with  the  co-operation  of  R.  W.  Taylor,  M.D.,  of  New 
York,  Prof,  of  Dermatology  in  the  Univ.  of  Vt.  In  one  large  and  handsome  octavo 
volume  of  835  pages,  with  138  illustrations.  Cloth,  $4  75  ; leather,  $5  75  ; halfRussia 
$6  25.  (Now  Ready.) 


This  work,  on  its  first  appearance,  immediately  took  the  position  of  a standard  authority  on 
its  subject  wherever  the  language  is  spoken,  and  the  success  of  an  Italian  translation  shows 
that  it  is  regarded  with  equal  favor  on  the  Continent  of  Europe.  In  repeated  editions  the  author 
labored  sedulously  to  render  it  more  worthy  of  its  reputation,  and  in  the  present  revision  no 
pains  have  been  spared  to  perfect  it  as  far  as  possible.  Several  years  bavmg  elapsed  since 
the  publication  of  the  third  edition,  much  material  has  been  accumulated  during  the  interval 
by  the  industry  of  syphilologi.-ts,  and  new  views  have  been  enunciated.  All  this  so  far  as 
confirmed  by  observation  ami  experience,  has  been  incorporated;  many  portions  of  the  volume 
been  rewritten,  the  series  of  illustrations  has  been  enlarged  and  improved,  anil  the  whole  may 
be  regarded  rather  ns  anew  work  than  as  a new  edition,  ft  is  confidently  presented  as  fully  on 
a level  with  the  most  advanced  condition  of  syphilology,  and  as  a work  to  which  the  practi- 
tioner may  refer  with  the  certainty  of  finding  clearly  and  succinctly  set  forth  whatever  falls 
within  the  scope  of  such  a treatise. 


We  have  to  congratulate  our  countrymen  upon 
the  truly  valuable  addition  which  they  have  made 
to  American  literature  The  careful  esiimate  of  the 
value  of  the  volume,  which  we  have  made,  justifies 
us  in  declaring  that  this  is  the  best  treatise  on 
venereal  diseases  in  the  English  language,  and,  we 
might  add,  if  there  is  a belter  in  any  other  tongue 
we  cauuot  name  It;  there  are  certainly  no  books  in 
which  the  6tudent  or  the  general  practitioner  can 
find  snch  an  excellent  risumi  of  the  literature  of 
any  topic,  and  such  practical  suggestions  regarding 
the  treatment  of  the  various  complications  of  every 
venereal  disease.  We  take  pleasure  in  repeating 
that  we  believe  this  to  be  the  best  treatise  on  vene- 
real disease  in  the  English  language,  and  we  con- 
gratulate the  authors  upon  their  brilliant  addition 
to  American  medical  literature  —Chicago  Med.  Jour- 
nal and  Examiner,  February,  1880. 

Iltis,  without  exception,  the  most  valuable  single 
work  on  all  branches  of  the  subject  of  which  it  treats 
In  any  language.  The  pathology  is  sound,  the  work 
is,  at  the  same  time,  in  the  highest  degree  practical, 
and  the  hints  that  he  will  get  from  it  for  the  man- 
agement of  any  one  case,  at  all  obscure  or  obstinate, 


will  more  than  reoay  him  for  the  outlay.— Archives 
of  Medicine,  April.  1 Sc0. 

This  now  classical  work  on  venereal  disease  comes 
to  us  in  its  fourth  edition  rewritten,  enlarged,  and 
materially  improved  in  every  way.  Dr.  Taylor,  as 
we  had  every  reason  to  exnect,  has  performed  this 
part  of  his  work  with  unnsiial  excellence.  We  feel 
that  what  has  been  written  has  done  but  scanty  jus- 
tice to  the  merits  of  this  truly  great  treatise. — St. 
Louis  Courier  of  Medicine,  Feb.  18S0 

We  find  that  we  have  here  practically  a new  book 
— that  the  statement  of  the  til1  e page,  as  to  the  fact 
that  it  has  been  largely  rewritten,  is  a sufficiently 
modest  announcement  for  the  important  changes  in 
the  text.  Arter  a thorough  examination  of  the  pre- 
sent edition,  we  can  assert  confidently  that  the  euor- 
mous  labor  we  have  described  has  been  here  most 
faithfully  and  conscientiously  performed. — Amer. 

Juurn.  Med.  Sci.,  Jan  1S80. 

It  is  one  of  the  best  general  treatises  on  venereal 
diseases  with  which  wo  are  acquainted,  and  is  espe- 
cially to  be  recommended  as  a guide  to  the  treatment 
of  syphilis. — London  Practitioner,  March,  1880. 


Q.ROSS  ( SAMUEL  W.),  A.M.,  M.D., 

Le.cture.r  on  Genito-Urinary  and  Venereal  Diseases  in  the  Jefferson  Medical  College,  Phila. 

A PRACTICAL  TREATISE  ON  IMPOTENCE,  STERILITY, 

AND  ALLIED  DISORDERS  OF  THE  MALE  SEXUAL  ORGANS.  In  one  handsome 
octavo  volume,  with  illustrations.  (Preparing.) 


f\ 'ULLERIER  (A.),  and  JAUMSTEAD  (FREEMAN  J.), 

C Surgeon  to  the  Mipita  I du  Midi.  T/  Professor  of  Venereal  Diseases  in  the  College  of 

Physicia  n s and  Surgeons.  N.  Y 

AN  ATLAS  OF  YENEREAL  DISEASES.  Translated  and  Edited  by 

FftHBifANJ.  BtmSTEAD.  In  one  large  imperial  4to.  volume  of  328  pages,  double  columns, 
with  26  plates,  containing  about  160  figures,  beautifully  colored,  many  of  them  the  size  of 
life;  strongly  bound  in  cloth.  $17  00;  also,  in  five  parts,  stout  wrappers,  at  S3  per  part. 
Anticipating  a very  large  sale  for  this  work,  it  is  offered  attheverylow  price  oi  Tbree  Dol- 
L iRg  a Part,  thus  placing  it  within  the  reach  of  all  who  are  interested  in  this  department  of 
practice.  Gentlemen  desiring  early  impressions  of  the  plates  would  do  well  to  order  it  without 
delay.  A specimen  of  the  plates  and  text  sent  free  by  mail,  on  receipt  of  25  cents. 


LEE’S  LECTURES  ON  SYPHILIS  AND  SOME 
FORMS  OF  LOCAL  DISEASE  AFFECTING  PRIN- 
CIPALLY THE  ORGANS  OF  GENERATION.  Ill 
one  handsome  octave  volume;  cloih,  H2  2). 

CON  DIE’S  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES OF  CHILDREN.  Sixth  edition,  revised 
and  augmented.  In  one  large  octavo  volumo  ot 
nearly  8' 0 closely  printed  pages,  cloth,  $6  26; 
leather,  26. 


HT LI,  ON  SYPHILIS  AND  LOCAL  CONTAGIOUS 
DISORDERS  In  one  handsome  ootavo  volume; 
cloth  $1  25. 

SMITH’S  PRACTICAL  TREATISE  ON  THE  WAST- 
ING DISEASES  OF  INFANCY  AND  CHILDHOOD. 
Second  American,  Irom  the  second  revised  and 
enlarged  English  edition.  In  one  handsome  octa- 
vo volume,  cloth,  $2  60. 
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SMITH  ( J . LE  WIS ),  M.D. , 

” Clinical  Professor  of  Diseases  of  Children  in  the  Bellevue  Hospital  Med  College,  N.  Y. 

A COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

CHILDREN.  Fifth  Edition,  thoroughly  revised  and  rewritten.  In  one  handsome  oc- 
tavo volume  of  about  SOO  pages,  with  illustrations.  (Preparing.) 

The  very  marked  favor  with  which  this  work  has  been  received  wherever  the  English  lan- 
guage is  spoken , has  stimulated  the  author,  in  the  preparation  of  the  Fifth  Edition,  to  spare 
no  pains  in  the  endeavor  to  render  it  worthy  in  every  respect  of  a continuance  of  professional 
confidence.  Many  portions  of  the  volume  have  been  rewritten,  and  much  new  matter  intro- 
duced,  but  by'  an  earnest  effort  at  condensation,  the  size  of  the  work  will  not  be  materially 
increased.  

VTTEST  (CHARLES).  M.D., 

Physician  to  the  Hospital  for  Sick  Children , London , &c. 

LECTURES  ON  THE  DISEASES  OF  INFANCY  AND  CHILD- 
HOOD. Fifth  American  from  the  sixth  revised  and  enlarged  English  edition.  In  one  large 
and  handsome  octavo  volumeof  678  pages.  Cloth,  $4  50  ; leather,  $5  50.  (Lately  Issued.) 

THE  SAME  AUTHOR.  ( Lately  Issued.) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 
HOOD; being  the  Lumleian  Lectures  delivered  at  the  Royal  College  of  Physicians  of 
London,  in  March,  1871.  In  one  volume  small  12mo.,  cloth,  $1  00. 

B Y THE  SA  HE  AUTHOR. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.  Third  American, 

from  the  Third  London  edition.  In  one  neat  octavo  volume  of  about  550  pages,  cloth, 
$3  75;  leather,  $4  75. 


O WAYNE  ( JOSEPH  GRIFFITHS ),  M.D., 

Physician- Accoucheur  to  the.  British  General  Hospital.  &c. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 
MENCING MIDWIFERY  PRACTICE.  Second  American,  from  the  Fifth  and  Revised 
London  Edition  with  Additions  by  E.  R.  Hutchins,  M.D.  With  Illustrations.  In  one 
neat  12rao.  volume  Cloth,  $1  25.  (Lately  Issued.) 

*#*  See  p.  3 of  this  Catalogue  for  the  terms  on  which  this  work  is  offered  as  a premium  to 
subscribers  to  the  American  Journal  of  the  Medical  Sciences. 


CHURCHILL  ON  THE  PUEKPERA  L FEVER  AND 
OTHER  DISEASES  PECULIAR  TO  WOMEN.  1 vol. 
Svo. , pp.  450,  cloth  $2  50. 

DEWEES’S  TREATISE  ON  THE  DISEASES  OF  FE- 
MALES. With  Illustrations.  Eleventh  Edition 
with  the  Author’s  lastimprovementsand  correc- 
tions. In  one  octavo  volume  of  536  pages,  with 
plates,  cloth.  $3  00. 


MEIGS  ON  THE  NATURE,  SIGNS,  AND  TREAT- 
MENT OF  CHILDBED  FEVER  1 vol.  Svo  , pp. 
365.  cloth.  $2  00. 

ASHWELL’S  PKAOTICALTREATISEONTHE  DIS- 
EASES PECULIAR  TO  WOMEN.  Third  American, 
from  the  Third  and  revised  London  edition.  1 vol. 
8vo.,  pp.  528,  cloth.  $3  50. 


JJODGE  {HUGH  L.),  M.D. , 

Emeritus  Professor  of  Obstetrics , &c.,  in  the  University  of  Pennsylvania . 

ON  DISEASES  PECULIAR  TO  WOMEN  ; including  Displacements 

of  the  Uterus.  With  original  illustrations.  Second  edition,  revised  and  enlarged.  In 
one  beautifully  printed  octavo  volume  of  531  pages,  cloth,  $4  50. 


(JH  UR  CHILL  (FLEETWOOD),  M.D.,  M.R.I.A. 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.  A new 

American  Irom  the  fourth  revised  and  enlarged  London  edition.  With  notes  and  additions 
by  D.  Francis  Condib,  M.D.,  author  of  a Practical  Treatise  on  the  Diseases  of  Chil- 
dren, <fcc.  With  one  hundred  and  ninety-four  illustrations.  In  one  very  handsome  octavo 
volume  of  nearly  700  large  pages.  Cloth,  $4  00  ; leather,  $5  00. 


T V IN CK EL  (F.), 

Professor  and  Director  of  the  Gyncecological  Clinic  in  the  University  of  HostocM . 

A COMPLETE  TREATISE  ON  THE  PATHOLOGY  AND  TREAT- 
MENT OF  CHILDBED,  for  Students  and  Practitioners.  Translated,  with  the  consent 
of  the  author,  from  the  Second  German  Edition,  by  James  Read  Chadwick,  M.D.  In 
one  octavo  volume.  Cloth,  $4  00.  (Lately  Issued.) 


MONTGOMERY’S  EXPOSITION  OF  THE  SIGNS 
AND  SYMPTOMS  OF  PREGNANCY.  With  two 
exquisite  colored  plates,  and  numerous  wood  cutB 
In  1vol. Svo., ofuearly600pp.lclotb1ijl3  76. 


RIGBY’S  SYSTEM  OF  MIDWIFERY.  With  nolee 
and  Additional  illustrations.  Second  Ameriian 
edition.  One  volume  ootavo,  cloth , 422  pages, 
$2  50. 
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rpHOMAS  [T.  OAILLARD),  M.D., 

-*•  Prof r.sxor  of  Obstetrics,  Ac. . in  the  College  of  Physicians  and  Surgeons,  N.  Y.,  Ac 

A PRACTICAL  TREATISE  ON  THE  DISEASES  QFWOMEN.  Eifih 

edition,  thoroughly  revised  and  rewritten.  In  one  large  and  handsome  octavo  volume 
of  over  8(10  pages,  with  2(10  illustrations.  Cloth,  $5;  leather,  $6;  very  handsome  half 
Russia,  raised  bands,  $0  50.  ( Just  Ready.) 

The  author  has  taken  advantage  of  the  opportunity  afforded  by  the  call  for  a new  edition  of 
this  work  to  render  it  worthy  a continuance  of  the  very  remarkable  favor  with  which  it  has 
been  received.  Every  portion  of  the  work  has  been  carefully  revised,  very  much  of  it  has 
been  rewritten,  anil  additions  and  alterations  introduced  wherever  the  advance  of  science  and 
the  increased  experience  of  the  author  have  shown  them  desirable.  At  the  same  time  special 
care  has  been  exercised  to  avoid  undue  increase  in  the  size  of  the  volume.  To  accommodate 
the  numerous  additions  a more  condensed  but  v ry  clear  letter  has  been  used,  notwithstanding 
which,  the  number  of  pages  has  been  increased  by  more  than  fifty.  The  series  of  illustrations 
has  been  extensively  changed  ; many  which  seemed  to  be  superQuous  have  been  omitted,  and  a 
large  number  of  new  and  superim  drawings  have  been  inserted.  In  its  improved  form,  there- 
fore, it  is  hoped  that  the  volume  will  maintain  the  character  it  has  acquired  of  a standard 
authority  on  every  detail  of  its  important  subject. 


An  examination  of  the  work  will  satisfy  that  it  is 
one  of  great  merit.  It  is  not  a mere  compilation 
from  other  works,  hut  is  the  fbuit  of  the  ripe 
thought,  sound  judgment,  aud  critical  observations 
of  a le.rned,  scientific  man.  It  is  a treasury  of 
knowledge  of  the  department  of  medicine  to  which 
it  is  devoted  Tn  its  present  revised  state  it  cer- 
tainly holds  a fornnost  position  as  a gynecological 
woik,  aud  will  continue  to  be  regarded  as  a stan- 
dard authority. — Cincinnati  Med.  News,  Dec.  I8S0. 

This  work  needs  no  introduction  to  any  of  the 
civilized  nations  of  the  world.  The  edition  before 
ns  adds  to  the  strength  of  former  volumes.  With 
the  wisdom  of  a master  teacher  he  here  gives  the 
results  that,  in  his  judgment,  are  most  trustworthy 
at  the  present  time.  In  its  own  place  it  has  no 
rival,  because  the  author  is  the  best  teacher  on  this 
subject  to  the  masses  of  the  profession  As  hitherto 
this  work  will  be  the  text-book  on  diseases  of  wo- 
men. We  only  wish  that  in  other  branches  of  medi- 
cine as  capable  teachers  could  be  found  to  write  our 
text-books. — Detroit  Lancet,  Jan.  1SS1. 

Since  its  first  appearance,  twelve  years  ago,  until 
the  present  day,  it  has  held  a position  of  high  re- 
gard, and  is  generally  conceded  to  be  one  of  the 
most  practical  and  trustworthy  volumes  yet  pre 
settled  to  the  physician  aud  studeni  in  the  d‘  part- 
meut  of  gy  uajcology  The  woik  embodieB  not  ouly 


its  author’s  large  experience,  but  reflects  his  care- 
ful study  among  other  authorities  in  this  branch, 
both  at  home  and  abroad  Dr.  Thomas  is  an  able 
and  conscientious  teacher.  His  writings  convey 
his  meaning  in  the  same  practical  and  instructive 
mauupr.  The  last  edition  of  this  work  is  fresh  from 
his  pen,  wiih  decided  changes  aud  improvements 
over  former  edit  ions.  His  book  preseuts  generally 
accepied  facts,  aud  as  a gnide  to  l he  student  is  more 
useful  and  reliable  than  any  work  in  the  language 
on  diseases  of  women.  This  last  edition  will  add 
new  laurels  to  those  already  won.  — Md.  Med. 
Journ.,  Nov.  lfl,  18S0. 

It  has  been  enlarged  and  carefully  revised.  The 
author  has  brought  it  fully  abreast  with  the  times, 
and  as  the  wave  of  gynecological  progression  baa 
been  widespread  and  rapid  during  the  twelve  years 
that  have  elapsed  since  theissue  of  ihe  first  edition, 
one  can  conceive  of  the  great  improvement  this  edi- 
tion must  be  upon  the  earlier.  It  is  a condensed  en- 
cyclopedia of  gynecological  inedi  ine.  The  style  of 
arrangement,  the  masterly  m inner  iu  which  each 
subject  is  treated,  and  the  honest  convictions  de- 
rived from  probably  t lie  largest  clinical  experience 
iu  that  specialty  of  any  in  this  country,  all  serve  to 
commend  it  iu  the  highest  terms  to  the  practitioner. 
— Nashville  Journ.  of  Med.  and  Sury.,  Jan.  1SS1. 


I? ARNES  [ROBERT),  M.D.,  F.R.G.P., 

■AJ  Obstetric  Physician  to  St.  Thomas's  Hospital,  Ac. 


A CLINICAL  EXPOSITION  OF  THE  MEDICAL  AND  SURGI- 
CAL DISEASES  OF  WOMEN.  Second  American,  from  the  Second  Enlarged  and  Revised 
English  Edition.  In  one  Handsome  octavo  volume,  of  784  pages,  with  181  illustrations. 
Cloth,  $4  50;  leather,  $5  50;  half  Russia,  $6.  (Just  Issued.) 


Dr  Barnes  stands  at  the  head  of  hie  profession  in 
the  old  couutry,  and  it  requires  but  scant  scrutiny 
of  his  hook  to  . “how  that  it  has  been  sketched  by  a 
master.  It  is  plain , practical  common  sense;  shows 
very  deep  research  without  being  pedantic;  is  emi- 
nently calculated  to  inspire  enthusiasm  without  in- 
culcating rashness;  points  out  the  dangers  to  be 
avoided  as  well  as  the  success  to  be  achieved  in  the 
various  operations  connected  with  this  branch  of 
medicine;  and  will  do  much  to  smooth  the  rugged 
path  of  the  young  gynecologist  and  relieve  the  per- 
plexity of  the  man  of  rnaturo  years.  — Canadian 
Journ.  of  Med.  Science,  Nov.  1878. 

We  pitv  the  doctor  who,  having  any  consider- 
able practice  in  diseases  of  women,  has  no  copy  ol 
“ Barnes”  for  daily  consultation  and  instruction.  It 
is  at  once  a book  of  great  learning,  research,  and 
individual  experience,  and  at  the  same  time  emi- 
nently practical.  That  it  has  been  appreciated  by 
the  profession,  both  in  Great  Britain  and  in  this 
country,  is  shown  bv  the  secoud  edition  following 
so  soon  upon  the  first. — Am.  Practitioner,  Nov. 
1878. 

Dr.  Barnes’s  work  is  one  of  a practical  character, 
largely  ill  nntrated  from  casesin  hisown  experience, 
but  by  no  means  confined  to  such,  as  will  be  learned 
from  the  fact  that  lie  quotes  from  nolens  than  828 
medical  authors  in  nnmeroiis  countries.  Coming 
from  sncli  an  author,  it  is  not  necessary  to  say  that 


the  work  is  a valuable  one,  and  should  be  largely 
consulted  by  the  profession. — Am.  Sapp  Obstetrical 
Journ.  Gt.  Britain  and  Ireland , Oct.  1S78. 

No  other  gynaecological  work  holds  a higher  posi- 
tion, haviDg  become  an  authority  everywhere  in 
diseases  of  women.  The  work  has  been  brought 
fully  abreast  of  present  knowledge.  Every  practi- 
tioner of  medicine  should  have  it  upon  the  shelves 
of  tiis  library,  and  the  student  will  find  it  a superior 
text-book. — Cincinnati  Med.  News,  Oct.  1S7S. 

This  second  revised  edition,  of  course,  deserves  all 
the  commendation  given  to  its  predecessor,  with  ihe 
additional  one  that  it  appears  to  include  all  or  nearly 
all  the  additions  to  our  knowledge  ofits  subject  that 
have  been  made  since  the  appearance  of  the  first  edi- 
tion The  American  references  are.  for  an  English 
work,  especially  full  and  appreciative,  and  we  can 
cordially  recommend  the  volume  to  American  read- 
ers.— Journ.  of  Nervous  and  Mental  Disease,  Oct. 
1878. 

This  second  edition  of  Dr.  Barnes’s  great  work 
comes  to  us  containing  many  additions  and  improve- 
ments which  bring  it  up  to  date  in  every  feature. 
The  excellences  of  the  work  are  too  well  known  to 
require  enumeration,  and  we  hazard  ihe  prophecy 
that  they  will  for  many  years  maintain  its  high  po- 
sition as  a standard  text  book  and  guide-book  for 
students  aud  praotlliouers.  — N.  0.  Med.  Journ., 
Oot.  1878. 
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JPMM  E T {THOMAS  A HD  IS),  M.D. . 

Jj  Surgeon  to  the.  Woman's  Hospital , Amo  rorfc,  etc. 

THE  PRINCIPLES  AND  PRACTICE  OF  GYNiECOLOGA , for  the 

ut=e  of  Students  nnd  Practitioners  of  Medicine.  Second  Edition.  Thorougly  Revised. 
In  one  large  and  very  handsome  octavo  volume  ol  875  pages,  with  153  illustrations. 
Cloth,  $5;  leather,  $15;  half  Russia,  raised  bands,  $6  50.  ( Just  Ready.) 

Preface  to  mb  Second  Edition. 


In  no  country  of  the  world  has  gyniocology  re- 
ceived more  attention  than  in  America.  It  is,  then, 
with  a feeling  of  pleasure  that  we  welcome  a work 
on  diseases  of  women  from  60  eminent  a gyntecolo 


The  unusually  rapid  exhaustion  of  a large  edition  of  this  work,  while  flattering  to  the  author 
as  an  evidence  that  his  labors  have  proved  acceptable,  has  in  a great  measure  heightened  his 
sense  of  responsibility.  He  has  therefore  endeavored  to  take  full  advantage  of  the  opportunity 
afforded  to  him  for  its  revision.  Every  page  has  received  his  earnest  scrutiny  ; the  criticisms 
of  his  reviewers  have  been  carefully  weighed  ; and  while  no  marked  increase  has  been  made  in 
the  size  of  the  volume,  several  portions  have  been  rewritten,  and  much  new  matter  has  been 
added.  In  this  minute  and  thorough  revision,  the  labor  involved  has  been  much  greater  than 
is  perhaps  apparent  in  the  results,  but  it  has  been  cheerfully  expended  in  the  hope  of  rendering 
the  work  more  worthy  of  the  favor  which  has  been  accorded  to  it  by  the  profession. 

not  careless  reading  but  profound  study.  Its  value 
as  a contribution  to  gynmcology  is,  perhaps, greater 
than  that  of  all  previous  literature  on  the  subject 
combined. — Chicago  Med.  Qaz.,  April  6,  1SS0. 

The  wide  reputation  of  the  author  makes  its  pub- 
lication an  event  in  the  gynaecological  world  ; and 
a glance  through  its  pages  shows  that  it  is  a work 
to  be  studied  with  care.  ...  It  must  always  be  a 
work  to  be  carefully  studied  and  frequently  con- 
sulted by  those  who  practise  this  branch  of  our  pro- 
fession.— Land.  Med.  Times  and  Gaz. , Jau.  10,  I860. 

The  character  of  the  work  is  too  well  known  to 
require  extended  notice — suffice  it  to  say  that  no 
recent  work  upou  any  subject  has  attained  such 
great  popularity  so  rapidly.  As  a work  of  general 
reference  upon  the  subject  of  Diseases  ol  Women  it 
is  invaluable.  As  a record  of  the  largest  clinical 
experience  and  observation  it  has  no  equal.  No 
physician  who  pretends  to  keep  up  with  the  ad- 
vauces  of  this  department  of  medicine  can  afford  to 
be  without  it. — Nashville  Journ.  of  Medicine  and 
Surgery , May,  lfSO. 


the  book  throughout,  would  demand  far  more  space 
than  is  at  our  command.  In  parting,  we  can  say 
that  the  work  teems  with  original  ideas,  fresh  and 
valuable  methods  of  practice,  and  is  written  in  a 
clear  and  elegant  style,  worthy  of  the  literary  repu- 
tation of  the  country  of  Longfellow  and  Oliver  Wen- 
dell Holmes. — Brit . Med.  Journ.  Feb,  21, 18S0. 

No  gynaecological  treatise  has  appeared  which 
contains  an  equal  amount  of  original  and  ueetul 
matter;  nor  does  the  medical  and  surgical  history 
of  America  i nclnde  a book  more  novel  and  useful. 
The  tabular'  and  statistical  information  which  it 
contains  is  marvellous,  both  in  quantity  aud  accu- 
racy, and  cannot  be  otherwise  than  invaluable  to 
future  investigators.  It  is  a work  which  demands 


f)  UNCAN  ( J . MATTHEWS),  M.D.,  LL.D.,  F.R.S.E.,  etc. 

^ CLINICAL  LECTURES  ON  THE  DISEASES  OF  WOMEN, 

Delivered  in  Saint  Bartholomew’s  Hospital.  In  one  very  neat  octavo  volume  of  173. 


pages.  Cloth,  $1  50.  ( Just  Ready.) 

They  are  in  every  way  worthy  of  their  author  ; 
Indeed,  we  look  upou  them  as  among  the  most  valu- 
ab  e of  his  contributions  They  are  all  upon  mat- 
ters of  great  interest  to  the  general  practitioner. 
Soraeofth>-m  deal  with  subjects  that  are  not,  as  a 
rule,  adequately  handled  in  the  text-books ; others 
of  them,  while  bearing  upon  topics  that  are  usually 
treated  of  at  length  in  such  works,  vet  hear  such  a 
stamp  of  individuality  that,  if  widely  read,  as  they 
certainly  deserve  to  be,  they  cannot  fail  to  exert  a 
wholesome  restraint  upon  the  undue  eagerness  with 
which  many  vonug  physicians  seem  hent  upon  fol- 
lowing the  wild  teachings  which  so  infest  the  gy  uais 
cology  of  the  present  day. — N.  Y.  Med.  Journ., 
March,  1880. 


The  author  is  a remarkably  clear  lecturer,  and 
his  discussion  of  symptoms  and  treatment  is  full 
aud  suggestive.  It  will  be  a work  which  will  not 
fail  to  be  read  with  benefit  by  practitioners  as  well 
as  by  students.  — Phila.  Med.  and  Surg.  Reporter, 
Feb.  7, 1SS0. 

We  have  read  this  hook  with  a great  deal  of 
pleasure.  It  Is  fall  of  good  things.  The  hints  on 
pathology  and  treai  meat  scattered  through  the  book 
are  souud,  trustworthy,  and  of  great  value.  A 
healthy  scepticism,  a large  experience,  and  a clear 
judgment  are  everywhere  manifest  Instead  of 
bristling  with  advice  of  doubtful  value  and  nn- 
sonnd  character,  the  book  is  in  every  respect  a safe 
guide. — The  London  Lancet,  Jan.  21,  1SS0. 


L> A MSB 0 THA M {FRANCIS  H.),  M.D. 

ilTHE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDI- 
CINE AND  SURGERY,  in  reference  to  the  Process  of  Parturition.  A new  and  enlarged 
edition,  thoroughly  revised  by  the  author.  With  additions  by  W.  V.  Keating,  M.  D., 
Professor  of  Obstetrics,  <5sc.,  in  the  Jefferson  Medical  College,  Philadelphia.  In  one  lorire 
and  handsome  imperial  octavo  volume  of  650  pages,  strongly  bound  in  leather,  with  raised 
bands  ; with  sixty-four  beautiful  plates,  and  numerous  wood-cuts  in  the  text,  containing  in 
all  nearly  200  large  and  beautiful  figures.  $7  00 


JDARRY  (JOHN  S.),  M.D., 

Obstetrician  lolhe  Philadelphia  Hospital,  Vioe-Prest  of  the  Ohs  tut.  Society  of  Philadelphia. 

EXTRA-UTERINE  PREGNANCY:  ITS  CLINICAL  HISTORY, 

DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT.  In  one  handsome  octavo  volume. 
Cloth,  $2  50.  (Lately  Issued.) 


r£A  NN E R ( THO MAS  H.),  M.D. 

ON  THE  SIGNS  AND  DISEASES  OF  PREGNANCY.  First  American 

from  the  Seoond  and  Enlarged  English  Edition.  With  four  oolored  plates  and  illustra- 
tions on  wood.  In  one  handsome  octavo  volume  of  about  600  pages,  doth,  $4  25. 
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tEISHMAN  ( WILLIAM),  M.D., 

Rtgivs  Professor  of  Midwifery  in  the  University  of  Glasgow.  Ac. 

A SYSTEM  OF  MIDWIFERY,  INCLUDING  THE  DISEASFS  OF 

PREGNANCY  AND  TIIE  PUERPERAL  STATE.  Third  America,,  e ii  1™  V, 
the  Author,  with  additions  by  John  S.  Parky,  fl^.D.,  Obstetrician  to  the  PhHadel^ia 
Hospital,  &c.  In  one  large  and  very  handsome  octavo  volume,  of  7113  pages  with  over 
two  hundred  illustrations.  Cloth,  $4  50;  leather,  $5  60  ; half  Russia,  $6  (JuM  Ready  ) 


Few  works  on  this  subject  have  nut  with  ae  great 
a demand  ae  this  one  appears  to  have.  To  judge 
by  the  frequency  with  which  its  author’s  views  are 
quoted,  aud  its  statements  referred  toiu  obstetrical 
literature,  one  would  judge  that  there  are  few  phy- 
sicians devitiug  much  attention  to  obstetrics  who 
are  without  it.  The  author  is  evidently  a man  of 
ripe  experience  and  conservative  views,  and  in  no 
branch  of  mediciue  are  these  more  valuable  than  in 
this. — New  Remedies,  Jan.  I860. 

We  gladly  welcome  the  new  edition  of  this  excel- 
lent text  book  of  midwifery.  The  former  editions 
have  been  most  favorably  received  by  the  profes- 
sion on  both  sides  of  the  Atlantic  In  the  prepara- 
tion of  the  present  edition  the  author  has  made  such 
alterations  as  the  progress  of  obstetric  tl  scieuce 
seems  to  require,  and  we  cannot  but  admire  the 
ability  with  which  the  task  has  been  performed. 
We  consider  it  an  admirable  text-book  for  students 
during  their  attendance  upon  lectures,  and  have 
great  pleasure  in  recommending  it.  As  auexponeni 
of  the  midwifery  of  the  present  day  it  has  no  supe- 
rior in  the  English  language. — Canada  Lancet , Jan. 
1680. 

To  the  American  student  the  work  before  us  must 
prove  admirably  adapted,  complete  in  all  its  parts, 
essentially  modern  in  its  teachings  and  with  dem- 
on-trations  noted  for  clearness  aud  precision,  it  will 
gain  in  favor  and  be  recognized  as  a work  of  stand- 
ard merit  The  work  cannot  fail  to  be  popular,  aud 
is  cordially  recommended.— A.  0.  Med.  and  Surg 
Journ.,  March,  1S80. 

Lei6hman’s  is  certainly  one  of  the  best  systematic 
workf  on  midwitery.  It  is  very  complete  in  all  the 
parts  essential  for  such  a treatise  To  practitioners 
and  students  it  is  to  be  6t'ongly  recommended  as  a 
safe  and  reliable  guide  to  the  modern  practice  of 
.midwifery.— Canada  Med.  and  Surg.  Journal. 
March,  1880. 

This  is  a book  of  well-established  reputation,  both 
in  England  and  America.  The  present  edition  has 
beeu  revised  with  care  by  til e distinguished  author, 
and  supplied  with  such  additions  and  emeDdatious 
a-  the  rapid  advances  in  obstetrical  science  demand. 
Pacific  Med.  and  Surg.  Journ.,  May,  I860. 


The  book  is  greatly  improvfd.  and  as  snch  will  be 
welcomed  by  those  who  are  trying  to  keep  posted  in 
the  rapid  advances  which  are  being  made  in  the 
study  of  obstetrics.— Boston  Med.  and  Surg.  Journ 
Nov  27,  1879.  ’ 

7 his  work  is  a thoroughly  good  one,  aud  is  well 
adapted  to  the  requirements  of  the  practical  obstet- 
rician It  is  something  more  than  a cornpend  de- 
signed for  the  medical  student:  It  is  a book  to  be 
studied  by  the  practitioner,  and  it  will  seldom  dis- 
appoint him.  It  is  of  convenient  size,  clearly  writ- 
ten, and  eminently  practical.  As  such,  we  heartily 
commend  it  toour  readers  — St.  Louis  Clin.  Record. 
Jau.  1880. 

We  are  glad  to  call  theattenlion  of  onr  readers  to 
this  new  edition  of  Dr.  Leishman’s  well-known 
work  which  has  already  established  itself  in  gen- 
eral favor  both  in  this  country  and  in  America.  In 
noticing  this  third  edition  we  need  only  direct  at- 
tention to  (lie  differences  between  it  aud  its  prtde 
cessor.  All  hough  carefully  revised  throughout, 
with  not  a few  additions  in  various  places,  the  net 
enlarveinent  amounts  only  to  a few  pages  — Glas- 
gow Med.  Journ.,  Jan.  1880. 

Leishman’s  is  certainly  one  of  the  best  systematic 
works  on  midwifery.  It  is  very  complete  in  all  the 
parts  essential  for  6uch  a treatise.  To  practitioners 
and  students  it  is  to  be  strongly  recommended  as 
a safe  and  reliable  guide  to  the  modern  practice  of 
midwifery.  — Canada  Med.  and  Surg.  Journal, 
March,  18S0. 

It  has  been  well  and  carefully  written.  The  views 
of  the  a mil  or  are  broad  n nd  liberal,  and  indi-ate  a 
well  balanced  judgment  and  matured  mind.  We  ob- 
serve no  spirit  of  dogmatism,  but  the  earnest  teach- 
ing of  the  thoughtful  observer  aud  lover  of  true 
science.  Take  the  volnme  as  a whole,  and  it  has  few 
equals. — Md.  Med.  Journ.,  Feb.  '8S0. 

Dr  Leishmnn  is  too  well  known  to  the  profession, 
not  only  that  but  to  the  student  who  is  about  to 
enter  the  profession,  fo  need  any  introduction.  Of 
his  work,  we  need  but  say  that  it  is  a standard, 
sound  and  practical. — St.  L mis  Courier  of  Med., 
Jan.  18S0. 


J)AR  YIN  ( THEOPHIL  US),  M.D., 

Prof,  of  Obstetrics  and  of  the  Med  and  Surg.  diseases  of  W^men  in  the  Med.  Coll,  of  Indiana. 

A TREATISE  ON  MIDWIFERY.  In  one  very  handsome  octavo 

volume  of  about  560  pages,  with  numerous  illustrations.  ( Preparing .) 


TJODGE  ( HUGH  L.),  M.D., 

Emeritus  Professor  of  Midwifery , Ac.,  in  the  University  of  Pennsylvania,  Ac. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS.  Illus- 


trated with  large  lithographic  plates  containing  one  hundred  and  fifty-nine  figures  from 
original  photographs,  and  with  numerous  wood-cuts.  In  one  large  and  beautifully  printed 
quarto  volume  of  650  double-oolumned  pages,  strongly  bound  in  cloth.  $14. 

The  work  of  Dr.  Hodge  is  something  more  than 


a simple  presentation  of  his  particular  views  In  the 
derartment  of  Obstetrics;  it  Is  something  more 
than  an  irdinarytreatise  on  midwifery ; it  ls,ln  fact, 
a cycloDsedia  of  midwifery.  He  has  aimed  to  em 


oody  in  a Angle  volume  the  whole  science  and  art  of 
Obstetrics,  in  elaborate  text  is  comhiued  with  ac- 
curate and  varied  pictorial  Illustrations  so  that  no 
fact  or  principle  Is  left  unstated  or  unexplained. 
— Am  Med.  Times,  8ept.  3,  1864. 


Specimens  of  the  plates  and  letter-preBS  will  be  forwarded  to  any  address,  free  by  mail, 
on  receipt  of  six  cents  in  postage  stamps. 


fill  A D WICK  {J  A MES  R.),  A.M.,  M.D. 

MANUAL  OF  THE  DISEASES  PECULIAR  TO  WOMEN.  In  one 

neat  volume,  royal  12mo.,  with  illustrations.  (Preparing.) 
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pLA  YFAIR  ( TV.  8.).  M.D.,  F.U.C.P.. 

-L  Professor  of  Obstetric  Medicine  in  King's  College, etc.  etc. 


A TREATISE  ON-  THE  SCIENCE  AND  PRACTICE  OF  MIDWIFERY. 

Third  American  edition,  revised  by  the  author.  Edited,  with  additions,  by  Robert  P. 
Harms.  M D.  In  one  handsome  octavo  volume  of  about  700  pages,  with  nearly  21  0 
illustrations.  Cloth,  $4;  leather,  $5;  half  Russia,  $5  50.  ( Just  Ready  ) 

EXTRACT  FROM  THE  AUTHOR’S  PREFACE. 


The  second  American  edition  of  my  work  on  Midwifery  being  exhausted  before  the  corre- 
sponding English  edition,  I cannot  better  show  my  appreciation  of  the  kind  reception  my  hook 
has  received  in  the  United  States  than  by  acceding  to  the  publisher's  request  that  I should 
myself  undertake  the  issue  of  a third  edition.  As  little  more  than  a year  has  elapsed  since 
the  second  edition  was  issued,  there  are  naturally  not  many  changes  to  make,  but  I have, 
nevertheless,  subjected  the  entire  work  to  careful  revision,  and  introduced  into  it  a notice  of 
most  of  the  more  important  recent  additions  to  obstetric  science.  To  the  operation  of  gastro- 
elytrotoiny — formerly  described  along  with  the  Ceesarean  section — I have  now  devoted  a sepa- 


rate cnapter.  ine  eciuor  oi  tne  aeco 
valuable  notes,  of  which,  it  will  be  observed,  I 

The  medical  profession  has  now  the  opportunity 
of  adding  to  their  stock  of  standard  medical  works 
one  of  the  best  volumes  on  midwifery  ever  published. 
The  subject  is  taken  up  with  a master  hand.  The 
part  devoted  to  laborin  all  its  various  presentations, 
the  management  and  results,  is  admirably  arranged, 
and  the  views  entertained  will  be  found  essentially 
modern,  and  the  opinions  expressed  trustworthy 
The  work  abounds  with  plates,  illustrating  various 
obstetrical  positions  ; they  are  admirably  wrought, 
and  afford  great  assistance  to  the  student. — N.  0. 
Med.  and  Surg.  Journ.,  March,  1880. 

If  inquired  of  by  a medical  student  what  work  on 
obstetrics  we  should  recommend  for  him,  as  par 
excellence,  we  would  undoubtedly  advise  him  to 
choose  Playfair's.  It  is  of  convenient  size,  but  what 
is  of  chief  importance,  its  treatment  of  the  various 
subjects  is  concise  and  plain.  While  the  discussions 
aud  descriptions  are  sufficiently  elaborate  to  render 


icon  edition,  ur.  Harris,  enncneu  it  witn  many 
have  freely  availed  myself. 

a very  intelligent  idea  of  them,  yet  all  details  not 
nece-sary  for  t full  understanding  of  the  subject  are 
omitted. — Cincinnati  Med.  News,  Jan.  18S0. 

The  rapidity  with  which  one  edition  of  this  work 
follows  another  is  proof  alike  of  its  excellence  and 
of  the  estimate  that  the  profession  has  formed  of  it. 
ft  is  indeed  so  well  known  and  so  highly  valued 
that  nothing  need  be  said  of  it  as  a whole.  All 
things  considered,  we  regard  this  treatise  as  the  very 
best  on  Midwifery  in  the  English  language.— N.  T. 
Medical  Journal,  May,  1880 

It  certainly  is  an  admirable  exposition  of  the 
Sciencr  aud  Practice  of  Midwifery.  Of  course  the 
additions  made  by  the  American  editor,  Dr.  R.  P. 
Harris,  who  never  utters  an  idle  word,  and  whose 
studious  researches  in  some  special  departments  of 
obstetrics  are  so  well  known  to  the  profession,  are 
of  great  value. — The  American  Practitioner,  April. 
1880.  ’ 


Z? ARNES  (. FANGOURT ),  M.D., 

-*-f  Physician  to  the  General  Lying-in  Hospital,  London. 


A MANUAL  OF  MIDWIFERY 

STUDENTS.  With  50  illustrations, 
cloth,  $1  25.  (.Now  Ready.) 

The  book  is  written  in  plain,  and  as  far  as  pos- 
sible in  umechnical  language.  Any  intelligent  mid- 
wife or  medical  student  can  easily  comprehend  the 
directions.  It  will  undoubtedly  till  a want,  and  i 


FOR  MIDWIYES  AND  MEDICAL 

In  one  neat  royal  12mo.  volume  of  200  pages  ; 

will  be  popular  with  those  for  whom  it  has  been 
prepared.  The  examining  questions  at  the  back 
will  be  found  very  useful.— Cincinnati  Med.  News, 
Aug  1879. 


OTIMSON  ( LE  WIS  A ),  A M.,  M.D. 

Surgeon  to  the  Presbyterian  Hospital. 


Surgeon  to  the  Presbyterian  Hospital 

A MANUAL  OF  OPERATIVE  SURGERY.  In  one  very  handsome 

royal  12mo.  volume  of  about  SOOpages,  with  332  illustrations  ; cloth,  $2  50.  (Just  Issued.) 


The  work  before  us  is  a well  printed,  profusely 
Illustrated  manual  of  over  four  huudredaud  seventy 
pages.  The  novice,  by  a perusal  of  the  work,  will 
gain  a good  idea  of  the  general  domain  of  operative 
surgery,  while  the  practical  Burgeon  has  presented 
to  him  within  a very  concise  and  intelligible  form 
the  latest  and  most  approved  selections  of  operative 
procedure.  Theprecision  ard  conciseness  with  which 
the  different  operations  are  described  enable  the 
author  to  compress  an  immense  amouut  of  practical 
information  In  a very  small  coinpass. — N.  T.  Medical 
Record,  Aug.  3, 1878. 

This  volume  is  devoted  entirely  to  operative  sur- 
gery, and  isiutended  to  familiarize  thestudent  with 
the  details  of  operations  and  the  different  modes  of 


performing  them.  The  work  is  handsomely  illus- 
trated, and  the  det  criptions  are  clear  and  well  drawn . 
It  is  a clever  and  useful  volume;  every  student 
should  possess  one.  The  preparation  of  this  work 
does  away  with  the  necessity  of  pondering  over 
larger  works  on  surgery  for  descripiione  of  opera- 
tions, as  it  presents  in  a nut-shell  just  what  is  wauled 
by  the  surgeon  without  an  elaborate  search  to  find 
it — Md.  Med  Journal,  Aug.  1S78. 

The  author’s  conciseness  and  the  repleteness  of 
the  work  with  valuable  illustrations  entitle  It  10  be 
•classed  with  the  text-books  forstudents  of  operative 
surgery,  and  as  one  of  reference  to  the  practitiouer. 
— Cincinnati  Lancet  and  Clinic,  July  27,  187S. 


SKEY’S  OPERATIVE  SURGERY.  Ini  vol.  SvoT 
cl.,  of 650  pages  ; with  about  100 wood-cats  $3  26 

COOPER’S  LECTURES  ON  THE  PRINCIPLES  AND 
P r actice  of  Surgery.  Ini  vol.  8vo.  cl’h,  760p.  *2. 

G IBSON’S  INSTITUTES  AND  PRACTICE  OF  6UR- 
ap.RY.  Eighth  edit’n, improved  and  altered.  With 
thirty-four  plates.  I n two  handsome  octavo  vol- 
nmes.abontlOOOpp.. leather. raised  bands.  *6  60. 

TH  E HR! NCI P LBS  AND  PRACTICE  OF  SURGERY 
By  William  PiRRiE,  F.  R S.E.,  Profes  rof  Surgery 
in  the  University  ofAberdeen.  Edited  by  John 


Neill,  M.D.,  Professor  of  Surgery  In  the  Pen na. 
Medical  College,  Surg' n to  the  Pennsylvania  Hos- 
pital, &c.  In  one  very  handsome  octavo  vol  of 
780  pages,  with  316  illustrations,  cloth,  $3  75. 

MILLER’S PRINC1  PLESuF  SURGERY  Fourth  Ame- 
rican, from  the  Third  Edinburgh  Edition.  ln  tB0 
large  8vo.  vol.  of  700  pages,  with  340  illustrations 
cloth,  $3  76.  ’ 

MILLER’S  PRACTICE  OF  SURGERY.  Fourth  Ame- 
rican, from  the  last  Edinburgh  Edition  Revised  by 
the  A merioan  editor.  I n one  large  8vo.  vol . of  nearly 
700  pages,  with  364  illustrations:  oloth,  $3  76 
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/yROSS  (SAAIOEL  D.),  M.D., 

L*  Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia . 

SYSTEM  OF  SURGERY  : Pathological,  Diagnostic,  Therapeutic, 

and  Operative.  Illustrated  by  upwards  of  Fourteen  Hundred  Engravings.  Fifth  editior, 
carefully  revised  and  improved.  In  two  large  and  beautifully  printed  imperial  oct  avo  vol- 
umes of  about  2300  pp.,  strongly  bound  in  leather,  with  raised  bands,  $15  ; half  Russia, 
raised  bands,  $16. 


The  continued  favor,  shown  by  the  exhaustion  of  successive  large  editions  of  this  great  work , 
proves  that  it  has  successfully  supplied  a want  felt  by  American  practitioners  and  students.  In 
thf  present  revision  no  pains  have  been  spared  by  the  author  to  bring  it  in  every  respect  fully 
up  tc  the  day.  To  effect  this  a large  part  of  the  work  has  been  rewritten,  and  the  whole  en- 
1 irged  bj  nearly  one  fourth,  notwithstanding  which  the  price  has  beenkept  at  its  former  very 
moderatf  rate.  By  the  use  of  a close,  though  very  legible  type,  an  unusually  large  amount  of 
matter  is  condensed  in  its  pages,  the  two  volumes  containing  as  much  as  four  or  five  ordinary 
octavos  This,  combined  with  the  most  careful  mechanical  execution,  and  its  very  durable  bind- 
ing, renders  it  one  of  the  cheapest  works  accessible  to  the  profession.  Every  subject  projierly 
belonging  to  the  lomain  of  surgery  is  treated  in  detail,  so  that  the  student  who  possesses  this 
work  may  be  said  to  have  in  it  a surgical  library. 


We  nave  seldom  read  a work  wilb  the  practical 
value  of  which  we  have  beeu  tuoreimpressed.  Every 
chapter  is  30  concisely  put  together,  that  the  busy 
practitioner,  when  in  difficulty,  can  at  once  find  the 
information  be  requires.  Ills  work  is  cosmopolitan, 
the  surgery  of  tl.e  world  being  fully  represented  in  it. 
The  work,  in  fact,  is  so  historically  unprejudiced,  and 
so  eminently  practical,  that  it  is  almost  a false  compli- 
ment to  say  that  we  believe  it  to  be  destined  to  occupy 
a foremost  place  as  a work  of  reference,  while  a system 
of  surgery  like  the  present  system  of  surgery  is  the 
practice  of  surgeons.  The  printingand  binding  of  the 
work  is  unexceptionable *,  indeed,  it  contrasts,  in  the 
latter  respect,  remarkably  with  English  medical  and 
surgical  cloth-bound  publications,  which  are  generally 
so  wretchedly  stitched  as  to  require  re-binding  before 
they  are  any  time  in  use. — Dub.  Journ.  of  Mul.  Set.. 
March,  1874. 

Dr.  Gross’s  Surgery,  a great  work,  has  become  still 
greater,  both  in  size  and  merit,  iuits  most  recent  form. 
The  difference  in  actual  number  of  pages  is  not  more 
than  130,  but.  the  size  of  the  page  having  been  in- 
creased to  what  we  believe  is  technically  termed  • ele- 
phant.” there  has  been  room  for  considerableadditions, 
which,  together  with  the  alterations,  are  improve- 
ments.— Lond.  Lancet, Nor .16,1872. 

It  combines,  as  perfectly  as  possible,  the  qualities  of 
a text-book  and  work  of  reference.  We  think  this  last 
edition  of  Gross’s  “Surgery,”  will  confirm  his  title  ot 


Primus  inter  Pares.”  It  is  learned,  scholar-like,  me- 
thodical, precise,  and  exhaustive.  We  scarcely  think 
any  living  man  could  write  socompleteand  faultless  a 
treatise,  or  comprehend  more  solid,  instructive  matter 
in  the  given  number  of  pages.  The  labor  must  have 
been  immense,  and  the  work  gives  evidence  of  great 
powers  of  mind,  and  the  highest  order  of  intellectual 
discipline  and  methodical  disposition  and  arrangement 
of  acquired  knowledge  and  personal  experience. — A’.E. 
Med.  Journ.,  Feb.  1873. 

As  a whole,  we  regard  the  work  as  the  representative 
“System  of  Surgery”  in  tho  English  language. — St. 
Louis  Medical  and  Surg.  Journ.,  Oct.  1872, 

The  two  magnificent  volumes  before  us  afford  a very 
complete  view  of  the  surgical  knowledge  ofthe  day. 
Some  years  ago  we  had  the  pleasure  of  presenting  the 
first  edition  of  Gross’s  Surgery  to  the  profession  as  a 
work  of  unrivalled  excellence;  and  now  we  have  the 
result  of  years  of  experience,  labor, and  study,  all  con- 
densed upon  the  great  work  before  us.  And  to  students 
or  practitioners  desirousofenriching  theirlibrary  with 
a treasure  of  reference,  we  can  simply  commend  the 
purchase  of  these  two  volumes  of  immense  research  — 
Cincinnati  Lancetand  Observer,  Sept.  1872. 

A complete  system  of  surgery — not  a mere  text-book 
»f  operations,  but  a scientific  account  of  surgical  theory 
and  praoticein  all  its  departments. — Brit,  and  For. 
Med  Chir.  Rev.,  Jan.  1873. 


73  Y THE  SAME  AUTHOR. 

A PRACTICAL  TREATISE  ON  THE  DISEASES,  INJURIES, 

and  Malformations  of  the  Urinary  Bladder,  the  Prostate  Gland,  and  the  Urethra.  Third 
Edition,  thoroughly  Revised  and  Condensed,  by  Samuel  W.Gitoss,  M.D.,  Surgeon  to 
the  Philadelphia0 Hospital.  In  one  handsome  octavo  volume  ot  574  pages,  with  170  illus- 
trations: cloth,  $4  50.  (Just  Issued.) 

Forreferenceandgeneralinformation,  the  physician 

or  surgeon  can  find  no  work  that  meets  their  necessities 
more  thoroughly  than  this,  a revised  edition  of  an  ex- 
cellent treatise,  and  no  medical  library  should  be  with- 
out it.  Replete  with  handsome  illustrations  and  good 
ideas,  it  has  the  unusual  advantage  of  being  easily 
comprehended, by  the  reasonable  and  practical  manner 
in  which  the  various  subjects  are  systematized  and 
arranged  We  heartily  recommend  it  to  the  profession 
as  a val  uable  addition  to  the  importan  t literature  of  dis- 


eafies  ofthe  urinary  organs. — Atlanta  Med  Journ., Oct, 
1876. 

It  is  with  pleasure  we  now  again  take  up  this  old 
work  in  a decidedly  new  dress.  Indeed,  it  must  be  re- 
garded as  a new  book  in  very  many  of  its  parts.  The 
chapters  on  “Diseases  of  the  bladder,”  “Prostate 
Body,”  and  “Lithotomy,”  are  splendid  specimens  of 
descriptive  writing;  while  the  chapter  on  “ Stricture*’ 
is  one  of  the  most  concise  and  clear  that  we  have  ever 
read. — New  York  Med.  Journ., Nov.  1876. 


r>  Y THE  SAME  AUTHOR. 

PRACTICAL  TREATISE  ON  FOREIGN  BODIES  IN  THE 

AIR-PASSAGES.  In  1 vol.  8vo.,  with  illustrations,  pp.  468,  cloth,  $2  75. 

\RUITT  (ROBERT),  M.R.C.S.,  frc. 

THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY. 

A new  and  revised  American,  from  the  eighth  enlarged  and  improved  London  edition.  Illus- 
trated with  four  hundred  and  thirty -two  wood  engravings.  In  one  very  handsome  octavo 
volume  of  nearly  700  large  and  closely  printed  pages,  cloth,  $4  00  ; leather,  $5  00. 
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All  that  the  surgical  student  or  practitionercould 
desire — Dublin  Quarterly  Journal. 

It  is  a most  admirable  book.  We  do  not  know 
when  we  have  examined  one  with  more  pleasure. 
Boston  Med.  and  Surg.  Journal. 

In  Mr  Druitt’s  book,  though  containlngonly  some 
seven  hundred  pages,  both  the  principles  and  the 
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practice  of  surgery  are  treated,  and  so  clearly  and 
perspicuously,  as  to  elucidateevery  important  topic. 
We  nave  examined  thebook  most  thoroughly,  and 
can  tay  that  tblssuccees  is  well  merited,  flis  book, 
moreover,  possesses  the  inestimable  advantages  of 
having  the  subjects  perfectly  well  arranged  and 
classified  and  of  beiug  written  In  a style  at  once 
clear  i nd  succinct. — Am.  Journal  of  Afed.  Sciences. 
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JJA  MILTON  ( FRA  NK  If.)  M.D..  LL.D ., 

-I  JL  Surgeon  to  the  B ellevne  Hospital . New  York. 

A PRACTICAL  TREATISE  ON  FRACTURES  AND  DISLOCA- 

TIONS  Sixth  edition,  thoroughly  revised,  and  mii"h  improved.  In  one  very  handsome 
octavo  volume  of  over  9110  pages,  with  352  illustrations.  Cloth,  $5  50;  leather,  SO. 50; 
half  Russia,  raised  bands,  $7  00. 

The  demand  which  has  so  speedily  exhausted  five  large  editions  of  this  work,  shows  that  the 
author  has  succeeded  in  supplying  a.  want,  felt  by  the  profession  at  large,  of  an  exhaustive 
treatise  on  a frequent  and  t'oublesome  class  of  accidents.  The  unanimous  voice  of  the  profes- 
sion abroad,  as  well  as  at  home,  ha?  pronounced  it  the  most  complete  work  to  which  the  surgeon 
can  refer  for  information  respecting  the  details  of  the  subject.  In  the  preparation  of  this  new 
edition,  the  author  has  added  a chapter  on  General  Prognosis:  thnt  on  Fractures  of  the  Patella 
has  been  entirely  rewritten,  in  order  that  the  results  of  a recent  exhaustive  study  of  this  sub- 
ject might  be  given,  and,  in  fact,  the  entire  matter  of  the  book  has  undergone  most  thorough 
revision.  A number  of  illustrations  have  been  omitted  to  make  place  for  new  ones,  and  a few 
have  been  inserted  from  the  German  edition,  published  at  Gottingen  in  1877. 


So  many  kind  expressions  of  welcome  have  been 
showered  upon  each  successive  edi  ion  of  this  val- 
uable treatise,  that  scarcely  ;my!hing  lemains  for 
us  to  do  hut  to  ex  eud  the  customary  cordial  greet- 
ing. It  is  the  only  complete  work  on  the  subject 
of  Fractures  in  the  English  language  We  con- 
gratulate the  accomplished  author  on  the  deserved 
success  of  his  work,  and  hope  tba;  he  may  live  to 
have  many  . succeeding  editions  pas  under  his  ski  1 1 - 
ed  supervision. — Phila.  Gull,  and  Clin.  Record, 
Nov  15,  1880. 

Dr  Hamilton  has  devoted  great  labor  to  thestudy 
of  these  subjects.  His  large  experience,  extended 
research,  and  patient  investigation  have  made  him 
one  of  the  highest  authorities  among  living  writers 
in  this  branch  of  surgery.  This  work  is  systematic 
and  practical  in  its  arrangement,  and  presents  its 
subject  matter  clearly  and  forcibly  to  the  reader 
or  student. — Maryland  Medical  Journal,  Nov.  15, 
1SS0. 

The  only  complete  work  on  its  subject  in  the  Ene- 
lish  tongue,  and,  indeed,  may  now  he  sa  d to  be 
the  only  work  of  its  kind  in  any  tongue.  It  would 
require  an  exceedingly  critical  examination  to  de- 
tect in  it  any  particulars  in  which  it  might  be  im- 


proved. The  work  is  a monument  to  American 
s urgevy,  and  will  long  serve  to  keep  green  the 
memory  of  its  venerable  au'hor.—  Michigan  Med. 
Pews,  Nov.  10,  1SS  . 

Universal  verdict  has  pronounced  it,  hnmanly 
speaking,  a perfect  treatise  upon  this  subject.  As 
it  is  the  only  complet  and  illustrated  w.u-k  in  any 
language  treating 'of  fracture.-  and  dislocations,  it 
is  safe  to  ffirm  that  every  wide-awake  surgeon  and 
gen  eral  practitioner  will  regard  it  a-,  iudispensable 
to  the  safe  and  pleasant  conduct  of  their  profes- 
sional work  — Detroit  Lancet,  Nov,  IS,  1SS0. 

Tbebook  is  known  to  be  the  only  complete  treat!  e 
iu  the  Engli  h langeage,  or  in  any  language,  and 
needs  no  recommendation.  If  there  sh  uld  still 
be  a surgeon  who  does  not  have  the  book  in  his 
library,  we  advise  him  to  get  it  immediately. — 
Buffalo  Med.  and  Surg.  Journ.,  Dec.  I860 

This  is  the  sixth  edition  of  the  only  work  extant 
devoted  exclu  ively  to  fractures  aDd  dislocations. 
That  no  ambitious  surgeon  has  aspired  to  enter  this 
field  as  a rival  to  1 rof.  Hamilton  is  ample  testi- 
mony to  the  thoroughness  and  com pleteness  with 
which  he  has  done  his  work.— O/iio  Med.  Recorder, 
Dec.  18S0. 


A SHHURST  {JOHN,  Jr.),  M.D., 

■J*-  Pro f.  of  Clinical  Surgery.  Univ.  of  Pa.,  Surgeon  to  the  Episcopal  Hospital,  Philadelphia. 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY.  Second 

edition,  enlarged  and  revised.  In  one  very  large  and  handsome  octavo  volume  of  over 
1000  pages,  with  542  illustrations.  Cloth,  $6;  leather,  $7;  half  Russia,  $7.50,  ( Just 

Ready.) 


Conscientiousness  and  thoroughness  are  two  very 
marked  traits  of  character  in  the  author  of  this 
book.  Out  of  these  traits  largely  has  grown  the 
success  of  his  mental  fruit  In  the  past,  aud  the  pre- 
sent offer  seems  in  no  wise  an  exception  to  what  has 
gone  before.  The  general  arrangement  of  the  vol- 
ume is  the  same  as  in  the  first  edition,  but  every  part 
has  been  carefully  revised,  and  much  uew  matter 
added. — Phila.  Med.  Times,  Feb.  1,  1S79. 

We  have  previously  spoken  of  Dr.  Ashhurst’s 
work  in  terms  of  praise.  We  wish  to  reiterate  those 
terms  here,  and  to  add  that  no  more  satisfactory 
representation  of  modern  surgery  has  yet  fallen 
from  the  press.  In  point  of  judicial  fairness,  of 
power  of  condensation,  of  accuracy  and  conciseness 
of  expression  and  thoroughly  good  English,  Prof. 
Ashhurst  has  no  superior  among  the  surgical  writers 
in  America. — Am.  Practitioner,  Jan.  1879. 

The  utteinpt  to  embrace  iu  a volume  of  1000  pages 
the  whole  field  of  surgery,  general  aud  special, 
would  be  a hopeless  task  unless  through  the  most 
tireless  industry  in  collating  and  arranging,  and 
tire  wisest  judgment  in  condensing  and  excluding. 
These  facilities  have  been  abundantly  employed  by 
the  author,  and  he  has  given  ns  a most  excellent 
treatise,  brought  up  by  the  revision  for  the  second 
edition  to  the  latest  date.  Of  coarse  this  hook  is  not 


ASHTON  ON  THE  DI8EASES,  INJURIES,  a tir>  MAL- 
FORMATIONS OF  THE  RECTUM  AND  ANUS: 
with  remarks  on  Habitual  Constipation.  Second 
A rnerican,  from  the  fourth  and  enlarged  London 
Edition.  With  illustrations.  In  one  8vo.  vol.  of 
287  pages,  cloth  , $3  26. 


designed  for  specialists,  but  as  a course  of  general 
surgical  knowledge  and  for  general  practitioners, 
and  as  a text-book  for  students  it  is  not  surpassed 
by  any  that  has  yet  appeared,  whether  of  home  or 
foreign  authorship. — N.  Carolina  Med..  Journal, 
Jau.  1879. 

The  favorable  reception  of  the  first  edition  is  a 
guarantee  of  the  popularity  of  this  edition,  which  is 
fresh  from  the  editor’s  hands  with  many  enlarge- 
ments and  improvements.  The  author  of  this  work 
is  deservedly  popular  as  an  editor  and  writer,  and 
his  contributions  to  the  literature  of  surgery  have 
gained  for  him  wide  reputation.  The  volume  now 
offered  the  profession  will  add  new  laurels  to  those 
already  won  by  previous  contributions.  We  can 
only  add  that  the  work  is  well  arranged,  filled  with 
practical  matter,  and  contains  in  brief  and  clear 
language  all  that  is  necessary  to  be  learned  by  the 
student  of  surgery  whilst  in  attendance  upon  lec- 
tures, or  the  general  practitioner  in  his  daily  routine 
practice. — Md.  Med.  Journal,  Jan.  1879. 

The  fact  that  this  work  has  reached  a second  edi- 
tion so  very  soon  after  the  publication  of  the  first 
one,  speaks  more  highly  of  its  merits  than  anything 
we  might  say  in  the  way  of  commendation.  It 
seems  to  have  immediately  gained  the  favor  of  stu- 
dents and  physicians. — Cincin.  Med.  News,  Jau.  '79. 


« 

SARGENT  ON  BANDAGING  AND  OTHER  OPERA- 
TIONS OF  MINOR  SURGERY.  New  edition,  with 
an  additional  chapter  on  Military  Surgery.  One 
12mo.  vol.  ol383pages  withl84  wood-outs  Cloth 
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Henry  C.  Lea’s  Son  & Co.’s  Publications — (Surgery). 


DRYANT  (THOMAS),  F.R.C.S., 

Surgeon  to  Ouy's  Hospital. 


THE  PRACTICE  OF  SURGERY.  Third  American,  from  the  Sec- 
ond and  Revised  English  Edition.  Thoroughly  revised  and  much  improved,  by  John  B. 
Roberts,  M.D.  In  one  large  and  very  handsome  imperial  octavo  volume  of  over  1010 
pages,  with  072  illustrations.  Cloth,  $6  60;  leather,  $7  60  ; very  handsome  half  Russia, 
raised  bands,  $8  00.  (Just  Ready.) 


Mr.  Bryant's  work  has  long  been  a favorite  one 
with  surgeons.  As  its  name  indicate-,  it  is  of  a tho- 
roughly practical  character.  It  is  distinctly  indi- 
vidual in  that  it  gives  the  results  of  the  author's 
large  and  varied  experience  as  an  operator  and  cli- 
nical teacher,  ard  is  on  that  account  prized  deserv- 
edly high  as  an  original  work.  The  style  is  neces- 
sarily condensed,  the  descriptions  of  surgical  dis- 
eases brief  and  to  the  point.  The  illustrations  are 
well  chosen,  and  the  typical  ca>es  of  the  author’s 
experience  are  full  of  interest,  and  are  of  more  than 
ordinary  value  to  tho  working  surgeon. — N.  x. 
Medical  Record,  March  5,  1181. 

It  is  a work  especially  adapted  to  the  wants  of 
students  and  practitioners.  While  not  prolix,  it 
affords  instruction  in  sufficient  detail  for  a full  un- 
derstanding of  surgical  principles  and  tho  treat- 
ment of  surgical  diseases  It  ombracee  in  its  scope 
all  the  diseases  that  are  recognized  as  belonging  to 
surgery,  and  all  traumatic  injuries.  In  discus-ing 
these  t has  heemed  to  be  the  aim  of  the  author 
rather  to  present  the  student  with  practical  infor- 
mation, ard  that  alone,  than  toburden  his  memory 
with  tho  views  of  different  writers,  however  dis 
tiugnished  they  might  have  been.  In  this  ed  tion 


the  whole  work  haR  been  carefully  revised,  much 
of  it  Its-  been  rewritten,  important  additions  hat  e 
been  made  to  aim  -at  every  chapter. — Cincinnati 
Med.  News,  Jan.  1881. 

Tho  English  edition,  from  which  this  Is  printed, 
has  been  carefully  revised  and  rewritten;  almost 
every  chapter  has  received  additions,  and  uearly 
one  hundred  new  cuts  int  oduced.  The  labors  of 
the  American  editor,  Dr.  John  B Roberts,  have 
very  much  increased  the  value  of  the  book.  He 
has  introduced  many  new  illustrations  and  much 
new  material  not  fonud  in  the  English  edition. 
He  has  written  too'  with  great  conciseness,  which 
is  a rare  virtue  iu  an  American  editor  of  an  English 
work.  If  one  could  procure  or  wished  only  one 
surgery,  this  volume  would  certainly  be  selected 
If  he  derired  two,  Erich  en’s  Surgery  would  be 
added,  and  if  he  wished  a third,  Gross’s  Surgery 
would  justly  be  the  work  selected.  As  the  great 
work  of  Gtoss  is  amply  sufficient  for  the  wants  of 
any  surgeon,  the  priority  given  to  Erichsen,  and 
above  all  others,  to  this  work  of  Biyant,  is  no 
labored  eulogy  of  the  last  vol  ume  but  a simple  and 
just  statement  of  its  demonstrable  and  pre-eminent 
merits — Am.  Med.  Bi-  Weekly,  Feb.  26,  1881. 


JjJRICHSEN  (JOHN  E. ), 

Prof  essor  of  Surgery  in  University  College,  London,  etc. 

THE  SCIENCE  AND  ART  OF  SURGERY ; being  a Treatise  on  Sur- 
gical Injuries,  Diseases,  and  Operations.  Carefully  revised  by  the  author  from  the 
Seventh  and  enlarged  English  Edition.  Illustrated  by  eight  hundred  and  sixty  two  en- 
gravings on  wood.  In  two  large  and  beautiful  octavo  volumes  of  nearly  2000  pages: 
cloth,  $8  50  ; leather,  $10  50;  half  Russia,  $11  60.  (Now  Ready.) 


Of  the  many  treatises  on  Surgery  which  it  has  been 
our  task  to  study,  or  our  pleasure  to  rend,  there  is  none 
which  in  all  poiuts  has  satisfied  us  so  well  as  the  classic 
treatise  of  Erichsen.  His  polished,  clear  style,  his  free- 
dom from  prejudice  and  hobbies,  hisunsurpassed  gras) 
ofhis  subject,  and  vast  clinical  experience,  qualify  bin 
admirably  to  write  a model  text-book.  When  we  wish 
at  the  least  cost  of  time,  to  learn  the  most  of  a topic  it 
surgery,  we  turn,  by  preference,  to  his  work.  It  is  t> 
pleasure,  therefore,  to  sec  that  the  appreciation  of  it  it 
general,  and  has  led  to  the  appearance  of  another  edi 
tion. — Med.  and  Surg.  Reporter.  Feb.  2,  1878. 

Notwithstanding  the  increase  in  size,  we  observe  that 
much  old  matter  has  been  omitted.  The  entire  wort- 
has  been  thoroughly  written  up.  and  not  merely  amend 
ed  by  a few  extra  chapters  A great  improvement  ha> 
been  made  in  the  illustrations,  due  hundred  and  fifty 
new  ones  have  been  added,  and  many  of  the  old  onee 
have  been  redrawn.  The  author  highly  appreciates  thi 
favor  with  which  his  work  has  been  received  by  Ameri- 
can surgeons,  and  has  endeavored  to  render  bis  latest 
edition  more  than  e.Ter  worthy  of  their  approval.  Thai 
he  has  succeeded  admirably,  must,  we  think,  be  the 
general  opinion.  We  heartily  recommend  the  book  t< 
both  student  and  practitioner. — N.  Y.  Med.  Journal 
Feb. 1878. 


The  seventh  edition  is  before  the  world  asthe  last 
word  of  surgical  science.  There  may  be  monographs 
which  excel  it  upon  certain  points,  but  as  a con- 
spectus upon  surgical  principles  and  practice  it  is 
unrivalled.  It  will  well  reward  practiliouers  to 
read  it,  for  it  Las  been  a peculiar  province  of  Mr. 
Erichsen  to  demonstrate  the  absolute  interdepend- 
ence of  medical  and  surgical  science  We  need 
scarcely  add,  in  conclusion,  that  we  heartily  com- 
mend the  work  to  students  that  they  may  be 
grounded  in  a sound  faith,  and  to  practitioners  as 
tu  invaluable  gu.de  at  the  bed.-ide. — Am  Practi- 
tioner, April,  1878. 

For  the  past  twenty  years  Erichsen’s  Surgery  has 
maintained  its  pi  ace  as  the  leadiug  text- book,  not  only 
in  this  country,  but  iu  Great  Briiain.  That  it  is  able 
to  hold  its  ground,  is  abundantly  proven  by  the  tho- 
roughness with  which  the  present  edition  has  be  n 
revised,  and  by  the  large  amount  of  valuable  mate- 
rial that  has  been  added.  Aside  from  this,  rne  hun- 
dred and  fifty  new  illustrations  have  been  inserted, 
including  quite  a number  of  microscopical  appear- 
ances of  pathol  tgical  processes.  8o  marked  is  this 
change  lor  the  better  that  the  work  almost  appears 
is  an  entirely  new  one — Med.  Record,  Feb.  23, 1878. 


UOLMES  (TIMOTHY),  M.D. , 

J-J.  Surgeon  to  St.  George's  Hospital,  London. 


SURGERY,  ITS  PRINCIPLES 

some  octavo  volume  of  nearly  1000  pages, 
half  Russia,  $7  50.  (Just  Issued.) 

This  is  a work  which  has  been  lookedfor  on  both 
sides  ofthe  Atlantic  with  much  interest.  Mr.  Holmes 
is  a surgeon  of  large  and  varied  expexdence,  and  one 
of  the  best  known,  and  perhaps  the  most  brilliant 
writer  upon  surgical  subjects  in  England.  It  is  a 
book  for  students — and  an  admirable  one— and  for 
t he  busy  general  practitioner.  1 1 will  give  a student 
all  the  knowledge  needed  to  pass  a rigid  examina- 
tion. The  book  fairly  j ustifles  the  high  expectations 
that  were  formed  of  it.  Its  style  is  clear  and  forcible, 
even  brilliant  at  times,  and  the  conciseness  needed 
to  bringitwithlnitsproperllmitshas  no:  impaired 


AND  PRACTICE.  In  one  hand- 

with  411  illustrations.  Cloth,  $6;  leather,  $7  ; 

Its  forceand  distinctness. — N.Y.  Med.  Record,  April 
14,  1876. 

It  will  be  found  a most  excellent  epitome  of  sur- 
gery by  the  general  practitioner  who  has  not  the 
Ume  to  give  attention  to  more  minute  and  extended 
works  and  to  the  medical  student.  I u fact , we  know 
of  no  one  we  can  more  cordially  recommend.  The 
author  has  succeeded  well  in  giving  a plain  and 
practical  acconutof  each  surgical  injury  and  dis- 
ease, and  of  the  treatment  which  is  most  com- 
monly advisable.  It  will  no  donbl  become  a popu- 
lar work  in  the  profession,  and  especially  as  a text- 
book.— Cincinnati  Med.  News,  April,  1S76. 
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UZELLS  (J.  SOELBERG), 

r V Professor  o/  Ophthalmology  in  King's  College  Hospital,  Ac. 

A TREATISE  ON  DISEASES  OF  THE  EYE.  Third  American, 

from  the  Third  London  Edition.  Thoroughly  revised,  with  copious  Additions,  by  Chns. 
S.  Bull,  M 1). , Surgeon  and  Pathologist  to  the  New  York  Eye  and  Ear  Infirmary.  Illus- 
trated with  about  250  engravings  on  wood,  and  six  colored  plates  Together  with  selec- 
tions from  the  Test-types  of  Jaeger  and  Snellen  In  one  large  ano  very  handsome 
octavo  volume  of  900  pages.  Cloth,  $5;  leather,  $6  ; half  Rusbia,  raised  bands,  $6.50. 
(Just  Ready. ) 

The  long-continued  illness  of  the  nuthor,  with  its  fatal  termination,  has  kept  this  work  ft  r 
some  time  out  of  print,  and  has  deprived  it  of  the  advantage  of  the  revision  which  he  sought 
to  give  it  during  the  last  years  of  hi-  life.  This  edition  has  therefore  been  placed  under  the 
editorial  supervision  of  Dr.  Bull,  who  has  labored  earnestly  to  introduce  in  it  all  the  advances 
which  observation  and  experience  have  acquired  for  the  theory  and  practice  of  ophthalmology 
since  the  appearance  of  the  last  revision.  To  accomplish  this,  considerable  additions  have  been 
required,  and  the  work  is  now  presented  in  the  confidence  that  it  will  fully  deserve  a continu- 
ance of  the  very  marked  favor  with  which  it  has  hitherto  been  greeted  as  a complete,  but  con- 
cise, exposition  of  the  principles  and  facts  of  its  impoitant  department  of  medical  science. 

The  additions  made  in  the  previous  American  editions  by  Dr.  Hays  have  been  retained, 
including  the  very  full  series  of  illustrations  and  the  test-types  of  Jaeger  and  Snellen. 


This  Lew  edition  of  Dr.  Wells's  great  work  on  the 
eye  will  be  welcomed  by  the  profession  at  large  a- 
well  as  by  the  oculist  ltcOLtainsinuch  new  m tier 
relating  to  treatment  and  pathology,  and  is  brought 
thoroughly  up  with  the  pie-ent  status  of  ophtlial- 
nuiogy.  Its  chapter  on  retraction  and  accommo- 
dation— a subject  much  discussed  of  late  years,  and 
of  great  importance— is  exceedingly  complete. — 
Lov.itvilleJUed.Ktws,  Nov.  13,  18S0. 

The  merits  of  Wells’s  treatise  on  diseases  of  the 
eye  have  beeu  so  universally  acknowledged,  and  are 
so  familiar  to  all  who  profess  to  have  given  any  at- 
tention to  ophthalmic  surgery,  that  any  discussion 
of  them  at  this  ta  e day  will  De  a work  of  superero- 
gation. Very  little  that  is  practically  useful  in  re- 
ceut  ophthalmic  literature  has  escaped  the  editor, 
and  the  third  American  edition  is  well  up  to  the 
times.  As  a text-book  on  oph  .halmic  surgery  for  the 
English-speaking  practitioner,  it  is  without  a rival. 
— Am.  Journ.  of  Med.  Sei.,  Jan.  1881. 

The  work  has  justly  held  a high  place  in  English 
ophthalmic  literature,  and  at  the  time  of  its  first  ap- 
pearance was  the  best  tieatise  of  its  kind  in  the  lan- 


guage. In  the  second  edition,  the  author  showed 
industrious  research  in  adding  new  material  from 
every  quarter,  and  his  spirit  Was  eminently  candid. 
A work  thus  built  up  by  honest  effort  should  not  be 
suffered  to  die,  and  we  are  pleased  to  receive  this 
third  edition  from  the  hands  of  Dr.  Bull.  Ills  labor 
b ns  been  arduous,  as  the  very  great  number  of  addi- 
tions bracketed  with  his  initial  testify.  Under 
the  editorship  which  the  third  edition  lias  enjoyed, 
the  work  is  sure  to  sustain  its  good  reputation,  and 
to  maintain  its  usefulness. — N.  Y.  Med.  Journ.,  Jan. 
18S1. 

There  is  really  no  work  which  approaches  it  in 
adap  ation  to  the  wants  of  the  general  practitioner, 
while  the  most  advanced  specialist  cannot  rt-e  from 
a perusal  of  its  ample  pages  without  having  added 
to  his  knowledge.  The  American  editor,  Dr.  Bull, 
won  his  spurs  in  ophthalmology  some  time  back. 
Uts  additions  to  the  work  of  the  lamented  Wells  are 
many,  judicious,  and  timely,  and  in  just  so  much 
have  added  to  its  value.  —Am.  Praditijittr,  Jan. 
1681. 


ATETTLESH/P  [ED  WARD),  F.R.C.S., 

A ' Ophthalmic  Surg.  and  Led.  on  Ophth.  Surg. 


at  St.  Thomas'  Hospital.  London. 


MANUAL  OF  OPHTHALMIC  MEDICINE.  In  one  royal  12mo. 

volume  of  over  350  pages,  with  89  illustrations.  Cloth,  $2.  (Just  Ready.) 


The  author  is  to  be  congratulated  upou  the  very 
successful  manner  in  which  he  has  accomplished  his 
task;  he  has  succeeded  in  being  concise  without 
sacrificing  clearness,  and,  including  the  whole 
ground  covered  by  more  voluminous  text-books, 
has  given  an  excellent  rtsvmt  of  all  the  practical 


information  they  contain.  We  do  not  hesitate  to 
pronounce  Mr  Nettleship’s  book  the  best  manual  on 
ophthalmic  surgery  for  the  use  of  students  and 
“ busy  practitioners”  with  which  we  are  acquain- 
ted.—Am.  Jour.  Med.  Sciences,  April,  1880. 


HARTER  [R.  BRUDENELL),  F.R.G.S., 

Ophthalmic  Surgeon  to  St.  George  s Hospital,  etc. 

A PRACTICAL  TREATISE  ON  DISEASES  OF  THE  EYE.  Edit- 
ed, with  test-types  and  Additions,  by  John  Green,  M.D.  (of  St.  Louis,  Mo.).  In  one 
handsome  octavo  volume  of  about  600  pages,  and  124  illustrations.  Cloth,  $3  75.  ( Just 
Issued.) 


It  is  with  great  pleasure  that  we  can  endorse  the  work 
as  a most  valuable  contribution  to  practical  ophthal- 
mology. Mr.  Carter  never  deviates  from  the  end  he  has 
in  view,  and  presents  the  subject  in  a clear  and  concise 
manner,  easy  of  comprehension,  and  hence  the  more 
valunble.  \\  e would  especially  commend,  however,  as 
worthy  of  high  praise,  the  manner  in  which  the  thera- 
peutics of  disease  of  the  eye  is  elaborated,  for  here  the 
author  is  particularly  clear  and  practical,  where  othei 
writers  are  unfortunately  too  often  deficient.  The  final 


chapter  is  devoted  to  a discussion  of  the  uses  and  selec- 
tion ofspectacles,  and  is  admirably  compact,  plain,  and 
useful,  especially  the  paragraphs  on  the  treatment  of 
presbyopia  and  myopia.  In  conclusion,  our  thanks  are 
due  the  author  for  many  useful  hints  in  the  great  sub- 
ject of  ophthalmic  surgery  and  therapeutics,  afield 
where  oflate  years  weglean  but.a  few  grains  ol  sound 
wheat  from  amassofchatf. — New  York  Medical  Record 
Oct.  23,1875. 


TjROWNE  ( EDGAR  A.), 

A-J  Surgeon  to  the  Liverpool  Eye  and.  Ear  Infirmary , and  to  the  Dispensary  for  Skin  Diseases 

HOW  TO  USE  THE  OPHTHALMOSCOPE.  Being  Elementary  In- 

structions  in  Ophthalmoscopy,  arranged  for  the  Use  of  Students.  W ith  thirty. five  illustra- 
tions.  In  one  small  volume  royal  12mo.  of  120  pages  : cloth,  $1.  (Row  Ready.) 


LAURENCE’S  HANDY  BOOK  OF  OPHTHALMIC 
SURGERY,  for  the  use  of  Practitioners.  Second 
edition,  revised  and  enlarged  With  numerous 
illustrations.  In  one  very  handsome  octavo  vol- 
ume, cloth,  $2  75. 


LAWSON’S  INJURIES  TO  THE  .EYE  ORBIT 
AND  EYELIDS:  their  Immediate  and  Remote 
Effects.  With  about  one  hundred  illustrations 
Iu  one  very  haudsome  octavo  volume  cloth’ 
A3  60.  ’ 


30  IIenuy  C.  Lea’s  Son  & Co.’s  Publications — {Med.  Jurisprudence ). 


nURNETT  (CHARLES  H.),  M.A  , M.D., 

Aur  jJ  Surg  to  the  Presb.  hosp.,  Surgeon-in-cliarge  of  the 

THE  EAR,  ITS  ANATOMY.  PHYSIOLOGY, 

A Practical  Treatise  for  the  Use  of  Medical  Students  and  Practitioners, 
some  octnvo  volume  of  615  pages,  with  eighty-seven  illustrations: 

$5  50;  half  Russia,  $6  00.  (Now  Ready.) 


Foremost  among  the  numerous  receot  contribu- 
tions to  aural  literature  will  be  ranked  this  work 
of  I)r.  Burnett.  It  is  impossible  to  do  justice  to 
this  volume  of  over  600  pages  iu  a necessarily  brief 
notice.  It  m ust  suffice  to  add  that  the  book  is  pro- 
fusely and  accurately  illustrated,  the  references  are 
conscientiously  acknowledged,  while  the  result  has 
been  to  produce  a treatise  which  will  henceforth 
rauk  with  the  classic  writings  of  Wilde  and  Von 
Trblsch. — The.  Land.  Practitioner,  May,  1879. 

On  account  of  the  great  advances  which  have  been 
made  of  late  years  iu  otology,  and  of  the  increased 
interest  manifested  In  it,  the  medical  profession  will 
welcome  this  new  work,  which  presents  clearly  and 
concisely  its  present  aspect,  whilst  clearly  indi- 
cating the  direction  in  which  further  researches  can 
be  most  profitably  carried  on.  Dr.  Burnett  from  his 
own  matured  experience,  and  availing  himself  of 


Infir.  for  Die.  of  the  Bar.Phtla. 

AND  DISEASES. 

In  one  hand- 
cloth,  $4  50  j leather, 

the  observations  and  discoveries  of  others,  has  pro- 
duced a work  which,  as  a text-book,  stands  facile 
princeps  in  our  language.  We  had  marked  several 
passages  as  well  worcby  of  quotation  and  the  atten- 
tion of  the  general  practitioner,  but  their  number  and 
the  space  at  our  command  forbid.  Perhaps  it  is  bet- 
ter, as  the  book  ought  to  be  in  the  hands  of  every 
medical  student,  and  its  study  will  well  repay  the 
busy  practitioner  i n the  pleasure  hewill  derive  from 
the  agreeable  style  in  which  many  otherwise  dry 
and  mostly  unknown  subjects  are  treated.  To  the 
specialist  the  work  is  of  the  highest  value,  and  his 
sense  of  gratitude  to  Dr.  Burnett  will,  we  hope,  be 
proportionate  to  the  amou nt  of  benefit  lie  can  obtain 
from  the  careful  study  of  the  book,  and  a constant 
reference  to  its  trustworthy  pages. — Edinbur gh 
Med.  Jour .,  Aug.  1678. 


rFA  YLOR  ( ALFRED  S.),  M.  D., 

J-  Lecturer  on  Med.  Jurisp.  and  Chemistry  in  Ouy's  Hospital. 

A MANUAL  OF  MEDICAL  JURISPRUDENCE.  Eighth  Arneri- 

cnn  edition.  Thoroughly  revised  and  rewritten.  Edited  by  John  J.  Reese,  M.B.,Prcf. 
of  Med.  Jurisp.  and  Toxicology  in  the  Univ.  of  Penn.  In  one  large  octavo  volume  of 
933  pages.  Cloth,  $5;  leather,  $6;  half  Russia,  raised  bands,  $6  50.  ( Just  Ready  ) 


The  American  editions  of  this  standard  manual 
have  for  a long  time  laid  claim  to  the  attenlion  of 
the  profession  in  this  country  ; and  that  the  profes- 
sion has  recognized  this  claim  with  favor  is  proven 
by  the  call  for  frequent  new  editions  of  the  work. 
This  one,  the  eighth,  come6  before  us  as  embodying 
the  latest  thoughts  and  emendations  of  Dr.  Taylor, 
upon  the  subject  to  which  he  devo.ed  his  life,  with 
an  assiduity  and  success  which  made  him  facile 
princeps  among  English  writers  on  medical  juris- 
prudence. Both  the  author  and  the  book  have 
made  a mark  too  deep  to  be  affected  by  criticism, 
whether  it  he  censure  or  praise.  In  this  case,  how- 
ever, we  should  only  have  to  seek  for  laudatory 
teim's. — Am.  Journ.  of  Med.  Sci.,  Jan.  1S81. 

It  is  not  very  often  that  a medical  book  reaches  its 
tenth  edition,  or  that  the  last  earthly  labor  is  per- 
formed by  the  author  in  retouching  the  work  that 
first  came  from  his  hand  thirty-five  years  before. 
All  this,  however,  has  happened  in  the  case  of  Dr. 
Taylor  and  his  classical  ireatise.  The  pen  dropped 
from  the  grasp  only  when  the  shadows  of  old  age 
were  rapidly  dec-pening  into  the  darkuess  of  death. 
Under  the  circumstances,  all  the  journalist  has  to  do 


is  to  announce,  not  criticize  the  compleled  task.  The 
value  of  t he  gem  is  too  well  known  to  requite  more 
than  the  telling  that  the  mister-hand  has  rebright- 
ened its  lacets  and  polished  iie  angles  before  leaving 
it  as  his  legacy  (o  IDs  brethren  in  the  profession. — 
Phila  Med.  Times,  Dec.  4,  1S80. 

It  will  suffice  to  remark  that  this  new  edition 
shows  the  signs  of  j utlirious  revision  A great  num- 
ber of  illustrative  modico-legal  cases  which  have 
occurred  since  the  last  edition  was  published  are 
cited  in  .heir  proper  connection,  and  add  much  to 
the  interest  and  value  of  the  work;  they  comprise 
the  bulk  of  the  additions  to  the  text.  As  an  indica- 
tion of  the  freshness  of  the  work,  we  notice  numer- 
ous references  to  medic i-legal  experience  that  has 
transpired  during  the  year  just  ended  ; amoug  these 
is  a comment  by  the  American  editor  upon  that 
midsummer  madness,  theT.inner  fasting  exploit  of 
last  August.  In  these  features  and  iu  others  there 
is  ample  evidence  that  this  admirable  book  will 
maintain  its  high  place  as  a standard  authority  con- 
cerning tho  matters  of  which  it  1 reals.  —Boston 
Med.  and  Surg.  Journal,  Jan.  13,  1SS1. 


73  Y THE  SAME  AUTHOR. 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL  JURISPRU- 
DENCE. Second  Edition,  Revised,  with  numerous  Illustrations.  In  two  large  octavo 
volumes,  cloth,  $10  00  ; leather,  $12  00 

This  great  work  isnow  recognized  in  England  as  the  fullest  and  mostauthoritativetreatise  on 
every  department  of  its  important  subject.  In  laying  it,  in  it3  improved  form,  beforethe  Amer- 
ican profession.  the  publishers  trust  that  it  will  assume  the  same  position  in  this  country. 


pr  THE  SAME  AUTHOR. 

POISONS  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.  Third  American,  from  the  Third  and  Revised  English  Edition.  In  one 
large  octavo  volume  of  850  pages  ; cloth,  $5  50  ; leather,  $6  50.  (Just  Issued.) 


The  preseut  Is  based  upon  the  two  previous  edi- 
tions • “but  the  complete  revision  rendered  necessary 
by  time  has  converted  It  into  a new  work.”  This 
statement  from  the  preface  contains  all  lhat  it  is  de- 
sired to  know  in  reference  to  the  new  edition.  The 
works  of  this  author  are  already  in  the  library  of 
every  physician  who  is  liable  to  he  called  upon  for 
medico-legal  testimony  (and  whatuneis  uot7),sothat 
all  that  is  required  to  be  known  about  the  present 
book  is  that  the  anthor  has  kept  it  abreast  with  the 
times  What  makes  it  now,  as  always,  especially 
valuable  to  the  practitioner  is  its  conciseness  and 
practical  character, only  those  poisououssubstauces 


being  described  which  give  rise  to  legal  investiga- 
tions.— The  Clinic,  Nov.  6,  1875. 

Dr.  Taylor  has  brought  tobearonthe  compilation 
of  this  volume,  stores  of  learning,  experience,  and 
practical  acquaintance  with  bissubject,  probably  far 
beyond  what  any  other  living  authority  on  toxicol- 
ogy could  have  amassed  or  utilized.  He  has  fully 
sustained  his  reputation  by  the  consummate  skill 
and  legal  acumen  he  has  displayed  in  the  arrange- 
ment of  tne  subject-matter,  and  t tie  result  is  a work 
on  Poisons  which  will  be  indispensable  to  every  stu- 
dent or  practitioner  in  law  and  medicine. — The  Dub- 
lin Joum.  of  Med.  Sci.,  Oct.  1875. 
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JJOBERTS  { WILLIAM),  M.D. , 

i L Lecturer  on  Medicine,  in  the.  Manchester  School  of  Medicine,  etc. 

A PRACTICAL  TREATISE  ON  URINARY  ANU  RENAL  DIS- 
EASES, including  Urinary  Deposits.  Illustrated  by  numerous  cases  and  engravings.  Third 
American,  from  the  ThirdRevised  and  Enlarged  London  Edition.  In  one  largt  and 
handsome  octavo  volume  of  over  600  pages.  Cloth,  $4.  (Just  Ready.) 


rp  ROMP  SON  {SIR  HENRY), 

Surgeon  and  Professor  of  Clinical  Surgery  to  University  College  Hospital. 

LECTURES  ON  DISEASES  OF  THE  URINARY  ORGANS.  With 

illustrations  on  wood.  Second  American  from  the  Third  English  Edition.  In  one  neat 
octavo  volume.  Cloth,  $2  25.  (Just  issued.) 

T>T  THE  SAME  AUTHOR.  

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OF 

ThE  URETHRA  AND  URINARY  FISTULAS.  With  plates  and  wood-cuts.  From  the 
thira  and  revised  English  edition.  In  one  very  handsome  octavo  volume,  cloth,  $3  50. 
( Lately  Published.) 

rpUKE  ( DANIEL  RACK),  M.D  , 

■T  Joint  author  of  The  Manual  of  Psychological  Medicine,  &c. 

ILLUSTRATIONS  OF  THE  INFLUENCE  OF  THE  MIND  UPON 

THE  BODY  IN  HEALTH  AND  DISEASE.  Designed  to  illustrate  the  Action  of  the 
Imagination.  In  one  handsome  octavo  volume  of  416  pages,  cloth,  $3  25.  (Lately  Issued.) 


T> LANDFORD  {G.  FIELDING),  M.D.,  F.R.C.P., 

Jj  Lecturer  on  Psychological  Medicine  at  the.  School  of  St.  George' s Hospital,  &c. 

INSANITY  AND  ITS  TREATMENT:  Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.  With  a Summary  of  the  Laws  in  force  in  the 
United  States  on  the  Confinement  of  the  Insane.  By  Isaac  Ray,  M.  D.  In  one  very 
handsome  octavo  volume  of  471  pages  ; cloth  ,$3  25. 


It  satisfies  a want  which  must  have  been  sorely 
felt  by  the  busy  general  practitioners  of  this  conn  try. 
It  takes  the  form  of  a manual  ofclinicaldescription 
of  the  various  forms  of  insanity,  with  a description 
of  the  mode  of  examining  persons  suspected  of  in- 
sanity. We  call  particular  attention  to  this  feature 
of  the  book,  as  givingit  a unique  value  to  the  gene- 
ral practitioner.  Ifwe  pass  from  theoretical  conside- 
rations to  descriptions  of  the  varietiesof  insanity  as 


actually  seen  in  practice  and  the  appropriate  treat- 
ment for  them,  we  find  in  Dr.  Blandford’s  work  a 
considerable  advanceover  previous  writings  on  the 
subject.  His  pictures  of  the  various  forms  of  mental 
disease  are  so  clear  and  good  that  no  readercan  fail 
to  be  struck  with  their  superiority  to  those  given  in 
udiuary  manuals  in  the  English  language  or  (so  far 
as  our  own  reading  extendsjin  any  other.—  London 
Practitioner,  Feb.  1871. 


TEA  {HENRY  G.). 

^SUPERSTITION  AND  FORGE:  ESSAYS  ON  THE  WAGER  OF 

LAW,  THE  WAGER  OF  BATTLE,  THE  ORDEAL,  AND  TORTURE.  Third  Revised 
and  Enlarged  Edition.  In  one  handsome  royal  12mo.  volume  of  552  pages.  Cloth, 
$2  50.  (Just  Ready.) 


This  valuable  work  is  in  reality  a history  of  civi- 
lization as  interpreted  by  tbe  progress  of  jurispru- 
dence. ...  In  “Superstition  and  Force”  we  have 
a philosophic  survey  of  the  long  period  intervening 
between  primitive  barbarity  and  civilized  enlight- 
enment. There  is  not  a chapter  in  the  work  that 
should  not  be  most  carefully  studied,  and  however 
well  versed  the  reader  may  be  in  the  science  of 
jurisprudence,  he  will  find  much  in  Mr.  Lea’s  vol- 
ume of  which  be  was  previously  ignorant.  The 
hook  is  a valuable  addition  to  the  literatnre  of 
social  science. — Westminster  Review,  Jan.  1880. 

The  appearance  of  a new  edition  of  Mr.  Henry  C. 
Lea’s  “Superstition  and  Force”  is  a sign  that  our 
highestscholartbip  is  not  without  honor  in  its  na- 
il re  country.  Mr.  Lea  has  met  every  fresh  demand 
for  his  work  with  a careful  revision  of  it,  and  the 
present  edition  is  not  only  fuller  and,  if  possible, 


more  accurate  than  either  of  the  preceding,  but, 
from  the  thorough  elaboration  is  more  like  a har- 
monious concert  and  less  like  a batch  of  studies. 

The  Notion,  Aug.  1,  1S7S. 

Many  will  be  tempted  to  say  that  this,  like  the 
“Declioeand  Fail,”isone  of  the  uncriticizable  hooks. 
Its  facts  are  in  numerable,  its  deductions  simple  and 
inevitable,  and  Us  chevaux-de-frise  of  references 
bristling  and  dense  enough  to  make  the  keenest, 
stoutest,  and  best  equipped  assailant  think  twice 
before  advancing.  Nor  is  there  anything  contro- 
versial in  it  to  provoke  assault.  The  author  is  no 
polemic.  Though  he  obviously  feels  and  thinks 
strongly,  he  succeeds  in  attaining  impartiality. 
Whetl  er  looked  on  as  a picture  or  a mirror,  a work 
such  as  this  has  a lasting  value. — Lippincott’ s 
Magazine,  Oct.  1S78. 


B Y THE  SAME  AUTHOR. 

STUDIES  IN  CHURCH  HISTORY.  THE  RISE  OF  THE  TEM- 
PORAL POWER— BENEFIT  OF  CLERGY— EXCOMMUNICATION.  In  one  large 
royal  12mo.  volume  of  516  pp. ; cloth,  $2  75.  (Lately  Published.) 


The  story  was  never  told  more  calmly  or  with 
greater  learning  or  wiser  thought.  We  doubt,  Indeed, 
If  any  other  study  of  this  field  can  be  compared  with 
this  for  clearness,  accuracy,  and  power.  — Chicago 
Examiner,  Deo.  1870. 

Mr.  Lea’s  latest  work,"  Studiesin  Church  History.” 
fully  sustains  the  promise  of  the  first.  It  deals  with 
three  subjects — the  Temporal  Power,  Benefit  of 
Clergy,  and  Excommunication,  the  record  of  which 


has  a pecul  lari  mportauce  fort  be  Eugllsh  stndent.and 
Is  a chapter  on  Ancient  Law  likely  tobe  regarded  as 
final.  Wo  can  hardly  pass  from  our  mentiou  of  such 
works  as  these — with  which  that  on  “Sacerdola  1 
Celibacy”  should  be  included — without  noting  the 
literary  phenomenon  that  the  head  of  one  of  the  first 
American  houseslsalso  the  writer  ofsomeof  its  most 
original  hooks. — London  A then  mum,  Jan.  7, 1S71. 
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